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o CONVAIR ASTRONAUTICS

mhis"part and its s~refeus acpovide th fovIn lafttou abot the

mlotot missile 24Xt, as required I the E ltft Offwgep M (13 e

s. !Wbreuc, tautt slow, and ewor.'zmqaimdspswulom trjectori.s with

Impats for preutave cutoffs (bferenos 1j, items 2b-ft &Md 3g)e

b. maxima ftnln capability of the Velocity vector.

*. loetm effects of dest t sotica cm vehil• and t basllistie mf-

fiulonts of the vmalting pieces.

4. 32spcted. Impact point andA bullistic coefficient for' sach re-saterleg

body*

O0. Umpsat dispersion for each std.

t. Conditions tor burunni cz re-entry,

g. b'Ajotory deviations boycad which the lobeug agencyj iL~o lIngr
Lntezested L the flight.

b. Tracking eupipmnt am board which um be us"d for rapg saMrt.

1. Kuzmn possibl, down range an s-r• • velocities of the ftstan.
tamscus Impact point taring each powod stop Including vernisr.

J. bim possible rgem with cplete fuel crammptia s fa . stps

OM WrIb ll MOM. TM fctti i.m.o of W s my m, ftm ane Wl inIq P iS.as P""i 1.
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CONVAIR ASTRONAUTICS PA

Mitssile 241 will be lauchad from the Oprationsl Sysetma bet Psaility No. 1

(OQT74)*, TAM Mwe target ares, vill be in bivetok lagoong 4386 a. ale doai-

reage fromi the launch pad. An AEU Inertial *Aldsaoe Bystea endl an AVOON Ie4
Mod 5 re-entry vehicle will be ut'1im~ed

to AMA system will roll the smisile from au Initial aslmtb of approzimtely

323 ftmse to a pitch plea tmu aslmth of 269.17360 In the tmes Interval

fral I +2 to T+l15 seconds, whereT 7to the time of ome iochbnotion. (T =a

fwe the uimulations) Iran T + 15 seconds untl booster cutoff time the mlissle
* will psifeza a programmd pitch maneuver booed em the standard I..MD pitch

pmopm attemuated by a factor of 0.97. The AIWA guidanoe system will steer

tUs missile to.a eamstaxt Inertial attitude angle of 70 degrees tbroagheat
tMe mostaimer pbase of flight.

Bolos ter cutoff will be Initiated when the downrsaie component of Inertial veloc-

ity emcesed. 6647.66 4..e -If t0e booster cutoff signul is mot received by

X10.6 seconds, cutoff will be'initiated by the mutopilot back,"ep sgal, Based

onma target located at 3.1.4647 dog W. Oeodetic latitude sand 162.26619 dog 2
lagitmde, the guidan"e system will steer the missile to the desired vernier

* cutoff conditions. Vernier cutoff vii occur' when the value o f the Arm Rinse

znw r notln MP1) is equal to serc.

be 241 refnoroe trajectory Is based upon a iUvAb weight of. 268 #21.2 X! i end

mmmiia wv.os of NA-j engin thrust and, specifi Impulse. fte nominal specif&ic

IMP31se ysmes s"=&I for the booster, sustainer, and vernier engines are
2ONO2 eec.# 215.4 sa., and 270.70 sec., respectivel~y, NMniuml sustainer

* ernsit weight we somisi4*red to be 11#251 lb..

no mI 7090 trajectory simulation described in Reference 2 wa used to obtain

data, for' tis report. The latitude and longitudie v~alue presented ane geodstic

vabweas cm oblate earth based upon ths DM 1960 spberoid. Valves of mapg
otm from the reforeacs trajectory sloslatiom are co&Vuted by miltiplylin

the roccutat eale betvsa the launch pad sand missile (or Impact) position
1W an earth radius of 344.381 a. al. or 20,902,900 ft.

this~~~~~~~~ M~alieWreimefel htewd oefte f te United States MOtMi fte **uwonof fte Eapenap Laws Tle 18,
MSC Sastm Mf wA 78. The baiwUm w~ * raWation of fts cwonnt in say umme to an mnattwinezd person is V0o6bted by low.



CONVAIR ASTRONAUTICS FL 2

Reference 1 requests that the fast and slov trajeotories show the maxlum

expected deviations of Instantaneous Impact points from those of the reference

trajectory, Thrust, specific Inpulsellift off weighte, and pitch-prop'ea die-

persions veo considered, end were ombiaed in such a wy as to &=Nsae axima
deviation of the premature cutoff point.

The fast trajectory differs from the reference as follows#

1. Launch veight wa decreased by 3600 lbs to 264,.42'lb.

2. Specifio impulse of the booster vas decreased 2.065%

In 218.00o se. (Minimum vaw.)

3. Spocifto Impulse of the sustainar was decreased 1.66% (a 2or deviation)I

J8 " •211.88 see.

*4. Booster thrust increased 1.7041; sustainer thrust Increased 1.32% (each

a 20rdeviaticu)

5. AntopIlot pitoh-prograr attenuation factor wse decreased 3-1/3%p frm

0.97 to 0.938, (a 2crdeviation).

So slo t oajector7 differs from the reference follows:

1. Ls=oh weight was imoreased by 0 lbs to 272,042 lbs.

2. Specific impilse of the booster was increased 0.486%. i n 254.46 "sa.
(2 or)

3. lutstainer specific Impulse wes Increased 1.66%, Im 219.04 "ac. (20cl

4 B Rooster thrust ws de•rasd 1.704; sustainer thrust we decreased 1.32%.

(2v deviations)

5. Autop~lot ror r attemnati factor wes insreased 3-2/3%s frm

0.97 to 1.0023. (2d)

The nos left trajectory differs fr= the reference a follows

0 1. ft Y" an drifts 0' drpes per bmr.

1fit ftemaflas inmWa lpam efft the aatlmi defense of the United States within the maft of the Espionag Laws, Titte It

MSC Sestin M3 V4d M. Tho bumlsar mt of e reWletla of Its contents in anq mane to an imathorlzed Permo is prohibted by laM.

11DU V T



UIM162-MIO
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2. Cross vi~e based upoct a table of 1% 8Isecrn,1e Winds an Inaluded.'

*3. rore. isalo~ *,,To& In launob aasuutb, to tbe left*

* 4,, The tUx't is offset 3 wastloei miles, to tb. loft.

II



CONVAIR STRONAUTICS "e

Sam traj-ooto paameters for the four owns are compared in t following
table:

am (6S0) 125.5"2 " 209.03 29..32

mm (seo) 303.395 276.U5 323J13 303. .2

VCOD (See) 319.323 289.338 339.409 317.89%

oWiht at 3= (1b) 12,890 12,227 13,263 12,843

Exandable h"peflauts 1258.9 891.23 194.13 1511.9
at S0O

Range of lone cno 4386.2 4385.8 4W8. 48.3

20 Infmst ion requirements listed in tba azsiuwy an~ mt In the following
parafgraphs

a. Refrence, fst# slov, and orosrs-rie-dispesiaom trajeotories vith Impacts
for prmatue o'utoffe are prsernted In Tables M. IV#, Vg ad .VI on pape 10
thb gb 54. Torm are defined in Table nZ an page 8.

b. rahte SXm turning capability of the imaile0 velocity vector to presented

In Wfeinoe 3.

o. Rbefmnce 4 preoats the oep tooed defects of dostmot action am the vcdclS
end the ballistic coefficlents of the remsltlng pleces.

d. Drag data for the re-onteing bodiet are presented In Bfeornce 4. tzpacted

lmaat points for the note came, propellant tanks, and booster package for
the reformnooe fast, slow# mod nose left trajoetowies am presanted in

Table 1 4m peee 7i An intact broedidet re-entry is asawed for the

provellant tse.

ens effects or ae b"h andd oaor Winds an given In ORag Safety and0 trajeatctr Dpersion iformticn for the 7-- STY-l VobioleOv C/A bport

T 4is E ftm km*mWM afihg t 11otw" deftma of the Uddted States wf ftre ftaIq of ft EaOIM as 'I Ilf 15L
Mbiko M l OWi 7D1m 7 The m ft renWim of It comnt#t in, nmey 11 s. to an amt1ined Petwi "Wed by tw.

""P74



c CONVAIR ASTRONAUTICS

*. , paot dispersion for the nas cm, due to guidance errors is expected to

be •),6 ni mi. douvamp and J) a. Is. o-ou- , iepect dispersion for

the propelIsat tanks is expeoted to be L9 n. *I. dovmrag suad 4.7 s. al.
eres--rimge. Ispact dispersion tor the booster package is indicated by the

data i Table I on "g 7.

t. Coaditiaia for Wtmivn on re-entry are not required since no claim in Wade

that u•y pieces of tbe missile vill bum completely before Iapeot ,

Tr awejeotory deviations beyond vhich the lasuohing agency is no longer ftt4r-

osted in the flight we discusserd In Bferenoe 4.

be The (noral IMeotric M318 and the Air Force =3 tweakirg 5sljmes for

rean safety ii be on Atlas 2Z.

to The msulwa possibie domrane ad oross-range -.0ooeiva of ..be lastantes-
soas Imaet point are estimated to bes

C Downm go Cross lampg

Booster 20 n~mfy!/M,, 13 flei/"?oO

8ustainsr 15C '.a/A1 31. n31 i/oea

Vernlie 3 m.!t/.o 0.6 n.,i/seo

The abobr velocities are for Itoxor,' sast~ainir, ad vernier Cutoff t1nes,

The cross-range velocities rr4% from asotuing that the missila rotates

900 about the local vertical snd moeloertea in the ems-range ciractln
tor 1 second just before cutoff. (The llkal•hood of tbes n!? ve.ocities
cocurriang Is eortoa.17 remtote.)

3.)AxI= possible rag vas sattiwts by r~atag the reference twujioetory
vith this change the smta!-•• etiwad until Awl depletion, Th
recults weres

TIM or &c 3&36A too.
k o"e Ce Impact, 0.58 dog. gpodatI4 latitmde

Wu.65 dos. lonsitude (east)C ~&arse at impact 51,3a. at.

rI~ Mu)W MWu hMON 8s K4 -ffga4 .* 00t6" Oftain teO W#eUti 3Stas WIN• tie WrW. e U•e UPs LWS, Title I&8

"M' IMOM M d M. row troauV4" v We ronlation of it cenwu t% any mmw tor °autne, s peded by low.

FM M. M4
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1. clark, X. 1.eDtai1.e1 3.qutrsmnts for Ouided Balliutic
Misuilems and Spaes Tohicleagm Zaolosr I

of OslMKM 5100.2s, 8 Bept..ber 1961.
unclassifled.

2. Uytbcowa, A. OOWB0, A Simlation for Barth Rinferenoed
Spae Flighte,' GD/A baport AE61-0195.
UnUwastfied.

3. Ed'tiuda, .. R. *Velocity Vector Turn Date tor the =1S-65
Miuuile 33,' GD/A Report A360-0657, 10

Septemiber 1960, Confidential.

0 A. rreeent.n, L. Osenezal. Retns SafttyData for SH 65D/

M~rmn7, e. & F A tlaa Flights,'N CY-A
PleprtNo.A36-%79 15 Kay 1961. Secret

fth dMNSM OM~AN)PS W OffN *Ncf W~ KtkW10 0ua01 0 te United Sides wifthonsaftef 0*I3 I EsPpimg Lass Title is,
USC, scte n31 &n 794. The ftnstuis or goe me~stl of its contefit infl mymew to an wmautoad peso is probt"e by I".
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DPACT DATA POR AWS 243

(3) PIPZIL&N ?ANS
I+ (0) Boos=R ?ACUAM

UOUi CM YOLWVOM DATA ASS BA= 01 AZOM fl,-=TRI AND AN O3LAZ

OD.

r m (IMO) (of) (M N ") (DM W)

A 3I2••9.323 4396.17/ n1."6 -162.266
a 329.32.3 4=42. .83 -162.918
a 12.532 453.25 34.5167 129.743

a 2933786 43/,1.7o5378 -162.943
am' MIL A 339.409 4%86.19 U1.65• ,-162.266

a 33 )949A J*335.68 11.w131 -163!.004
a M•.032 392.M 34-5866 128o522

W= = A 31."6 . 336.27 n..0.35 -262'.29
X= aZ 317,&8% 4=.3..• 1.7s72 -162:947

a =l8.532 452.36 34.1457 129.677

+? A 336.158 5&9. 0.5836 -144.646

ftO P1• '1" 1la1 toftSffacF e ftat •ff l of ft iOtWd Stt"e within the mehwng of the Em•NWi LU. Title I,
UM W.6UM Mf ad 2 IN. bommtrwal"ssle the rowaftl of its contents In anwy minnr to an unuthwrld weron is Pro~ittd by low,

, M. RE•



TABLE II

GENERAL DYNAMICS ASTRONAUTICS
RANGE SAFETY DATA

DEFINITION OF TERMS

TIME- TIME MEASURED FROM 1-INCH'MOTION.
RXD- MISSILE POSITION COMPONENT ALONG THE X-AXIS.'

RYD- MISSILE POSITICN COMPONENT ALONG THE Y-AXIS4

RZD- MISSILE POSITION COMPONENT ALONG THE Z-AXIS.

VXD- THE COMPONENT OF MISSILE VELOCITY RELATIVE TO THE EARTH
ALONG THE X-AXIS.

VYD- THE COMPONENT OF MISS7LE vELOCITY,'RELATIVE TO THE EARTH
ALONG THE Y-AXIS.

VZD- THE COMPONENT OF MISSILE VELOCITY RELATIVE TO THE EARTH
ALONG THE Z-AXIS.

VELOCITY- THE MAGNITUDE OF MISSILE VELOCITY RELATIVE TO THE
EARTH*

FLT.PATH ANGLE- ANGLE BETWEEN THE VELOCITY VECTOR WITH RESPECT
TO THE EARTH AND THE LOCAL GEOCENTRIC HORIZONTAL.

RANGE- THE PRODUCT OF THE EARTH RADIUS AND THE ANGLE BETWEEN
THE EARTH-CENTERED INITIAL POSITION VECTOR AT LAUNCH AND THE
POSITION VECTOR AT THE POINT IN QUESTION. THE EARTH RADIUS IS
ASSUMED CONSTANT WITH A VALUE OF 3440.1818 NAUTICAL MILES.

ALTo- MISSILE ALTITUDEDEFINED AS THE DISTANCE ABOVE THE
OBLATE EARTH SURFACE.

THRUST- TOTAL AXIAL COMPONENT OF MISSILE THRUST.

AC Xl- AXIAL COMPONENT OF THRUST MINUS DRAG ACCELERATION.

WEIGHT- WEIGHT OF THE MISSILE.

GEOD.LAT.- GEODETIC LATITUDE OF PREMATURE CUT-OFF IMPACT POINT.

LONG.- LONGITUDE OF PREMATURE CUT-OFF IMPACT POINT.

...........,.-•- - - - - - -- --. ~ --- - - - -.
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FREE-FALL TIME- TIME TO IMPACTFROM POWER CUT-OFF.

DOWN-RANGE DISTANCE- THE PRODUCT OF THE EARTH RADIUS AT THE'
IMPACT POINT AND THE ANGLE BETWEEN THE EARTH CENTERED INITIAL
POSITION VECTOR AND THE POSITION VECTOR AT IMPACTo
CROSS-RANGE DISTANCE- POSITION COMPONENT ALONG THE Y-AXIS AT

IMPACT.

NOTE-

1.- THE DOWNRANGE COORDINATE SYSTEM (X*YoZ) IS CENTERED AT
THE LAUNCH PAD. THE POSITIVE'X-AXIS IS DIRECTED DOWNRANGE
ALONG THE NOMINAL FLIGHT AZIMUTH (PITCH-OVER PLANE)e THE
POSITIVE Z-AXIS 'IS UP ALONG THE GEODETIC.VERTICAL AND
THE Y-AXIS IS ALONG THE CRQSSRANGE DIRECTION TO MAKE A
RIGHT-HANDED COORDINATE SYSTEM.

2.- THE PREMATURE CUT-OFF IMPACT POINTSARE BASED UPON AN IM-
PACT UPON A ROTATING OBLATE EARTh ASSUMING A SPHERICAL
GRAVITY POTENTIAL.SC'

i '

I

F .
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amz in

onsm DZ![*US MTO eT~

xgnmm "9=11m
FOR U=~ UMlT

mm=z24

LAUH AZD=1 269.1736 M. 3, 0F7

U=Sam LA?. n1.44647 =. Il
LOm. 162.26619 I=lG I
us=5 4336 M

x=~ c= DOAC? SaD ut? n1.464 Mo. II
LmN 162.26622 =G. a
um 4336

N= 0= AVOG NURK If M. 5

GlrnzG AWALO TV

CAX Z77.IV

aim RIT= ra ee=MA I DOT a 6647.P? M7
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NOMINAL TRAJECTORY

POWERED FLIGHT PARAMETEkS

TIME RXO RYD RZD VXD VYD VZD

(SEC) (FT) (FT) (FT) (FT/SEC) (FT/SEC) IFT/SEC)

.000' 0 1 210 .00 -. 00 .00.

2000M -0 1 240 -. 01 008 30.30

4.000 0 1 332 *.00 917- 61.75

6.000 0 1 488' .02 ,25 94.43

8.000 0 2 710 .05 .33 128.39

10.000 0 3 1002 *09 o42 163,71

12.000 1 4 1366 .14 051 200,47

14,000 1 5 1805 ,20 ,6o 938o73

16.000 1 6 2322 o78 ,70 278o57

18.000' 7 8 2920 5.23 ,80 .319.97.

20.000 25 9 3603 14.21 .93 362.84

22.000 67 11 4373 27088 1.07 4o7004

24.000 140 .14 5232 46.39 1.21 452,46

26.000 256 16 6183 69.86 1.36 498,98

28,000 423 19 7229 98025 1,51 546,51

30.000 651 22 8370 130.60 1,63 595,21,

32.000 948 26 9610 166,77 1,69 644o93

34.000 1321 29 10950 206.81 1,66 695,57

36.000 1778 32 12393 250.78 1.43 747.0]

"38.000 2327 34 13938 298.63 .87 798o97

40.000 2975 35 15589 350.18 -. 26 850.91

42.000 3729 33 17342 404.68 -1.88 902.05

44.000 4595 29 19196 461,94 -2.22 951.73

46.000 5579 25 211,48 522.11 -,94 1000.51

48.000 6686 25 23198 585.83 .41 1049.46
50.000 7925 27 25346 653,71 1,24 1099,23

5,0000 9304 Z9 27595 726o16 1,41 1150.05

54.000 10833 32 29947 803.45 088 1201.87

56,000 12521 32 32403 885.47 -o32 2254.77

58,0CO 14378 30 34967 972.17 -2,11 1308.91

60.000 16413 23 37640 1063.88 -4.37 1364.22

62.000 18637 12 40424 1161.03 -6.91 1420.73

64.000 21061 -4 43324 1263o95 -9,61 1478,36

66.000 23697 -26 46339 1372.41 -12o43 1537o39

68.000 26554 -54 49474 1486.26 -15.31 1598,23

170000 29645 -88 52733 1605,84 -18.22 1660.68

72.000 32982 -127 56118 1731.55 -21.13 1724.64

74.000 36576 -172 59632 1863,63 -24.05 1789,90

76s000 40440 -223 63279 2002.08 -26096 1856.69

78.000 44588 -280 67060 2146.82 -29.86 1925.19

80.000 49032 -343 70980 2298,14 -32,76 1995,22

824000 53785 -411 75042 2456o27 -35.65 2066.60

84*000 58862 -485 79248 2621.45 -38.52 2139.17

86.000 64276 -565 835v9 2793.89 -41.36 2212.82

88.000 70043 -650 88100 2973,84 -44.12 2287,44

S90.000 76177 -741 92750 3161.37 -46.80 2363.13

92,000 82693 -838 97554 3355,91 -49.41 2440.90

S94.000 89605 -939 102515 3557o66 -51,95 2520.87

96,000 96928 -1045 107638 3766.99 -54@42 2602.97

. . . .'. '. .



98,000 104678 -1157 112928 3984,26 -56,83 2607,2v
100.000 112871 -1-273 11838d 4209,90 -59,19 2773.59102,000 121524 -1393 124024 4444,33 -61,51 2862.180 104.000 130654 -1519 129839 4688,03 -63,80 2953.04106.000 140282 -164'9 135838 4941.52 -66.06 3046,3210&.000 150427 -1783 142026 5205.19 -68.31 3142,43110,000 161110 -1922 148410 5479,68 -70.56 3241.58112,000 172354 -2065 154995 5765,72 -72,81 3343,96114,000 184181 -2213 161788 6064.12 -75.08 3449,.77116.000 196619 -2366 168796 6375,86 -77o39 3559,29118,000 209694 -2523 176028 6702.03 -79,72 3672.84120.000 223438 -2684 183491 7044,01 -82.11 3790,84122.000 237082 -2851 191194 7403s07 -84.54 3913,95124.000 253062 -3'023 199150 7780.66 -87,03 4042,90

BOOSTER CUTOFF
125.532 265213 -3158 205422 8083,55 -88o97 4145,98

126,532 273314 -3247 209560 8118,20 -89,84 4130,76127,532 281449 -3337 213684 8152,96 -90,71 4115,64

BOOSTER .JETTISON
128.532 289620 -342$ 217792 8187,84 -91,56 4100o61

130.000' 301681 -3563ý 223797 8245.09 -92.63 4081,58132.000 318250 -3750 231935 6323.68 -93,45 4055.89134.000 334977 -3933 240019 8404.04 -89.04 4027.80136.000 351867 -4103 248044 d485.93 -80.19 3997.25S138.000 368922 -4253 256007 8568.99 -68.81 3965.36140.000 386144 -4377 263905 U653,07 -55,99 3932.80142.000 403535 -4476 271738 8738,08 -42.38 3899,99144,000 421097 -4548 279505 8824.24 -30.04 3867,28146,000 438833 -4600 287208 8911.88 -22,94 3834,95148,000 456745 -4644 294846 90o0079 -22,07 3802,91150,000 474836 -4691 302419 9090.61 -25,91 3771.07152,000 493108 -4749 309930 9181,29 -31.76 3739,44154.000 511562 -4818 317377 9272.87 -37,35 3708,06156,000 530200 -4897 324762 9365,41 -41,27 3676,96158.000 549024 -4982 332085 9458,88 -43.25 3646,18160.000 568036 -5069 339347 9553,28 -43,86 3615,72162.000 587238 -5157 346548 9648,61' -43.91 3585,63164.000 606631 -5245 353690 9744,90 -43,95 3 5 55.90166,000 626218 -5333 360773 9842,17 -44.41 3526,58168,000 646001 -5423 367796 9940,44 -45.52 3497,65170000o 665981 -5515 374763 10039,73 -47,08 3469,121726000 686160 -5611 381673 10140.07 -48.84 3441,00174.000 706542 -5711 388527 10241,49 -50,63 3413,30176.000 727127 -5814 395327 1.344.00 -52,43 3386,03176.000 747918 -5920 402072 10447.64 -54,26 3359.181809000 768918 -6031 408764 10552,42 -56.02 3332,79182.000 790129 -6144 415403 10658.39 -57.55 3306.84184,000 811553 -6261 421991 10765,57 - 5 9,09 3281,36186,000 833192 -6381 428529 10873.98 -60.64 3256.36188,000 855049 -1504 435017 10983,66 -62,22 3231,840190.000 877128 -6630 441456 11094,64 -63.78 3207.82192,000 899429 -6759 447849 11206.96 -65,31 3184.31194.000 921956 -6891 454194 11320,65 -66,85 3161.32196,000 944712 -7026 460494 11435.75 -68,42 3138,86
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196,000 967700 -7165 466750, 11552.29 -70:O1 3116,95
200.000 990923 -7306 472963 IIf7o032 7 61 3095,60
2029000 1014382 -7451 479133 11789,87 -73.24 3074,83

204.000 1038083 -7599 485262 11910.99 -74.,0 3054,64

206.000 1062027 -7751 491352 12033,72 -76.57 3035.06

208.000 1086219 -7c05 497403 12158.11 -7b,27 3016,11

210,000 1110661 -8064 503417 12284.21 .- 79,98 2997,79

212,000 1135357, -8225 509394 12412,06 -81,72 2980.12

214,000 1160311 -8391 515338 12541.72 -83.49 2963,13
216.000 1185525 -8,559 521248 12673,24 -85.27 2946.84

218.000 1211005 -8732 527125 12806*69 -87.06 2931.25

220.000 1236753 -8908 532973 12942,11 -88,82 2916,41

222,000 1262774 -9087 538791 13079.57 -90,61 2902,31

224*000 1289073 -9Z70 544583 13219,15 -92,42 2889,00

226.000 1315652 -9457 550348 13360,89 -94,22 2876,50

228,000 1342518 -9647 556089 13504,89 -96,00 2864,82

230,000 1369673 -9841 561808 13651.21 -97.81 2854,00
23E,000 1397124 -10038 567506 13799,92 -99,63 2844,06
234,000 1424875 -10239 573184 13951,13 -101,47 2835,04

236,000 1452930 -10444 578847 14104.91 -103,33 2826,96

236.000 1481296 -10653 584493 14261.35 -105,20 2819,86

240,000 1509977 -10865 590127 14420.55 -107,09" 2813.78

242.000 1538980 -11081 595749 14582,6.1 -109,00 2808,74,

244,000 1568310 -11301 601362 14747465 -110,92 Z804679

246,000 1597973 -11525 606969 '14915,77 -112,86 2801,96

248,000 1627975 -11752 612571 15087,09 -11'4.82 2800,31

250,000 1658323 -11984 618171 15261,75 -116.79 2799,87

251,000 1673629 -12101 620971 15350,37 -117,79 2800.12

252.000 1689024 -12220 623771 15439.88 -118,79 2800.70

* 253,000 1704509 -12339 626572 15530,29 -119,79 2801.60

254*000 1720085 -12459, 629374 15621.62 -120.79 2802.84

i 255,000 1735753 -12580 632178 15713,89 -121.80 2804,42

256,000 1751513 -12703 634983' 15807.12 -122.82 2806,35

257,000 1767367 -12826 637791 15901.33 -123.84 2808.64

258,000 1783316 -12950 640601 15996.55 -124,86 2811,29

259,000 1799361- -13076 643413 16092.79 -125,89 2814,32

260,000 1815502 -13202 646230 16190,08 -126,93 2817,72

2609000 1831741 -13330 649049 16288,43 -127.96 2821.52

262,000 1848079 -13458 651873 16387.89 -129,01 2825,71

263,000 1864517 -13588 654701 16488,46 -130.06 2830,31

264,000 1881057 -13718 657534 16590.18 -131.11 2835,32'

265.000 1897698 -13850 660372 16693.07 -132,17 2840.76

266,000 1914443 -13983 663215 16797,16 -133,23' 2846,63

267,000 1931293 -14116 666065 16902,47 -134,30 2852o95

268.000 1948249 -14251 668921 17009,05 -135,37 2859.73

269.000 1965311 -14387 671785 17116.91 -136.45 2866,97

270.000 1982483 -14524 674655 17226.10 -137.53 2874,69

271*000 1999764 -14652 677534 17336,64 -138,62 2882.90
272.000 2017156 -14801 680421 17448,56 -139,71 2891,61

273,000 2034662 -14942 683317 17561,91 -140,81 2900,84

274,000 2052281 -15083 686223 17676,72 -141,91 2910,60
2750000 2070015 -15225 689139 17793.03 -143.02 2920,90
276,000 2087867 -15369 692065 17910,88 -144,13 2931,76
277,000 2105838 -15514 695002 '18030,31 -145,25 2943,19
278,000 2123928 -15660 697952 18151,36 -146,37 2955,20
279.000 2142141, -- 15806 700913 18274907 -147,50 2967,82

28C,000 2160477 -15954 703888 18398.51 -148,63 2981,06
2819000r 2178938 -16104 706876 18524.70 -149.76 2994,94
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282.000 2197527 -16254 709877 18652'71 -150.90 3009.48
2839000 2216245 -16405 712895 18782.51ý -152.04 3024,.69
284.000 2235093 -16558 715927 18914,39 -153,18 3040,60
285.000 2254074 -16712 718976 19048,16 -154,32 3057,22
286.000 2273190 ,-16867 722042 19183,98 -155,47 3074,58
281.000 2292442 -17023 725125 19321,91 -156.62 3092.7o
288,000 2311834 -17180 728228 19462,00 -157.76 3111,61
289,000 2331367 -17338 731349 19604.33 -lr8.91 3131,33
290.000 2351044 -17498 734490 19748,98 -160o05 3151,89
291,000 2370866 -17658 737653 19896,01 -161.19 3173.31
292.000 2390836 -17820 740837 20045,51 -162,33 3195.62
293.000 2410958 -17983 744045 20197,56 -16346 3218,86
294.000 2431232 -18147 717275 20352,25 -164,59 3243.05
295.000 2451663 -18312 750531 20509.67 -165.71 3268,23
296.00o 2472253 -18479 753812 20669,93 -166,82 3294.44
297,000 2493004 -18646 757120 20833,11 -167,92 3321,71
298.000 2513920 -18814 76b456 20999.34 -169.01 3350.08
299.000 2535063 -18984 763821 2110,72 -170.08 3379.59
300.000 2556258 -19154 767216 21340.81 -171.19 3410.09
301.000 2577686 -19326 770641 21516.10 -172,37 3441,74
302.000 2599291 -19499 774099 21694,90 -173,54 3474,67
303.000 2621077 -19673 777591 21877,36 -174,73 3508,93

SUSTAINER CUTOFF
303,395 2629728 -19742 778979 21950.42 -175,21 3522.83

304.000 2643013 -19849 781105 21950.34 -176.31 3504.18

308.000 2730813 -20569 794876. 21949.52 -183,58 3381,12
312,000 2818609 -21318 808155 21948.25 -190'.84 3258.38
316,000 2906398 -22095 820944 21946953 -198.11 3135.97

VERNIER CUTOFF
31S,32i 2979331 -22764 831196 21944,76 -204,14 3034,51
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FREE-FALL PARAMETERS

TIME RXD RYD RZD VXD VYD VZD
(SEC) (FT) (TT) (FT/SEC3 (FT/SEC) (FT/SEC)

319o323 2979331 -22764 831196 21944,76 -204.14 3034.51
369.%00 4075300 -35252 944178 21727.57 -293.32 1477.07
819,500 12968893 -326592 -1215312 17047.18 -947.99 -10522.13
876.201 13910447 -381957 -1848666 16153.36 -1003.63 -11810.12

1269.500 18793204 -819525 -8069294 8128.22 -1141.73'-19429.85

RE-ENTRY
'1541*538 20002864 -1104531 -13891680 426,52 -896.53 -23110.59

.1551.538 20005512 -1113417 -14123284 102.57 -880.31 -23206.38
1561.538 20004906 -1122124 -1435548ý -223.85 -859.37 -23187,41
1571,788 ,20001001 ,-1130594 -14586857 -511,30 -752.41 -20827,73,
15'81',788 i999627'1 -1135751 -14731690 -369.58 -263.24 -7614.63
1591.538 19993201 -1137149 -14774078 -289.58 -68.57 -2322.75'
1601.413 19990279 -1137513 -14788852 -321.55 -15.79 -985,o6
1610.413 19986714 -1137571 -14796685 -467.77 1.86 -779.10

IMPACT
1616,261 19983743 -1137534 -14800963 -545.32 10.64 -686.58

i,4



POWERED FLIGHT PARAMETERS

FLT PATH
TIME RANGEý ALT VELUCITY ANGLE THRUST AC XI WEIGHT
(SEC) (N MI) (FT) (FT/SEC) (DEGREES) (LBS) (FPS2) (LBS)

.00 .00 210 .0 '0 391962 47,0 266242
2.00 ,00 240 30.3 90.o 391965 47.5 265060
4.00 .00 332 61.8 90.0 392183 48.1 2'61879
6.00 ,00 488 94,4, 90oo 392616 48.8 258698
8.00 .00 .710 12804 90,0 393271 49.4 255517

10.00 .00 1002 163,7 •oo '394149 50,1 252335
12.00 .00 1366 200,5 90.0 395251 50,8 249152
14,00 .00 1805 238,7 69,9 396577 '51.6 245968
16,00 so" 2322 278.6 89,8 398127 52,4 242783
18.00 .00 2920 320.0 89,1 399897 53.3 239595
20.00 .00 3603 363.1 87.8 401828 54.1 236406
22,00o 01 4372 408.0 66.1 404007 55,1 233215
24,0Q, o02 5232 454,8 84.1 406393 56,1 230021.
26.00 .004 6183 503,9 e82,0 408965 57,1 226824
28.00 *07 7226 555.3 79.8 411716 58.1 223624
30.00 ,11 8370 609,4 77,6 414324 59.2 220422
32.00 .16 9610 666.1 75.5 416709 60,2 217219
34.00 .22 10950. 725,7 73,4 419138 61.3 214018'
36.00 .29 12393 788.0 71,5 421684 62,3 210818
38.00 ,38 13939 853,0 69,5 424247 6302 207619

.40.00 .49 15589 920,1 67,6 426757 63,7 204422
42,00 .61 17342 988,7 65,8 429093 63,7 201228
44.00 .76 19196' 1057,9 64,1 431462 63.7 198037
46,00 .92 21149 1128.5 62.5 433934 64,3 194848
48,00 1,10 23199 1201,9 60,8 436443 65,5 191662
50.00 1.19 25348 1278.9 59.3 439001 67,0 188476
52.00 1,45 27597 1360,1 57,8 441497 68,7 185291
54,00 1,68 29950 1445,7 56*3 443866 70,5 182106
56.00 1.97 3?407 1535,7 54,8 446181 72,3 178922
58.00 2,30 34972 1630.5 ý3,4 448394 74,2. 175738
60.00 2,66 37647 1730,0 52,1 450499 76,3 172554
62.00 3,03 40433 1834,8 50.8 452450 78.5 169370
64.00 3,41 43335 1945,0 49,5 454212 80,8 166186
66.00 3,85 46353 2060,9 48,3 455881 83,2 163001
68.00 4,32 49491 2182.6 47,2 457369 85.7 159816
70.00 4.82 52754 2310,2 46,0 458762 88.3 156630
72.00 5,38 56144 2444.0 45.0 459969 91.0 153443
74.00 6.00 59665 2584,1 43.9 461087 93.7 150256
76.00 6.61 63318 2730,6 43.0 462071 96.6 147068
78.00 7*30 67108 2883,8 42.0 462964 99.5 143878
80.00 8,03 71038 3043,6 41 1 463731 102.5 140688
82.00 8,80 75111 3210.2 40.2 464402 105,5 137497
84.00 9.64 79331 3383.7 39,4 464981 108,6 134304
86.00 10,53 83698 3564,3 38,6 465499 111.8 131111
88,00 11.45 88217 3752.1 37.8 465959 115.1 127917
90.00 12.47 92888 3947,3 37,0 466362 118,5 124722
92.00 13.55 97717 4150,0 36.3 466688 122,0 121525
94,00 14.67 102706 4360.6 35,6 466985 125.7 118328
96.00 15,86 107862 4579,1 34o9 467264 129.5 115130
98.00 17,13 113189 4806,1 34.3 467527 133.4 111930

100.00 18,47 118692 5041,8 33.7 467778 137,6 108730

,I
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102o00 19.88 124375 5286,,6 33.1 468004 142.0 105527
104.00 21,37 130245 5541,', 32:6 46823l 146,6 102313

( 106.00 22,93 136305 5805,4 34o0 461475 151,6 99118

108600 24,59 '142563 6080,6 31,5 4611731) 156.8 95910

110.00 26,33 14'9026 636791 31.0 4690wo. 162,4 92700

112.00 28,15 . 155699 6665.6 30.6 469259 168.4 89488

114.00 30.07 162592 6977,1 30 1 4696e0 174,9 86274

116.00 32,10 169712 7302.5 29.7 46998.2 181,8 83057

118.00 34.22 177070 7642.9 ?9,- 4,T)638 189,5 79835

120.00 36,45 184673 7999,7 2t,9 4714C?7 197,9 76609

122,00 38,79 192534 8374,5 23,5 472247 207.o0 7,376

124.00 41,26 200666 876808 2b,. 47e1!6 217.0 70136

BOOSTER CUTOFF
12I.53 43,22 207086 9085.2 27,9 473911 225.4 67650

126.53 44.53 211327 9109.1 27.7 80652 3 o1 67383

127,53 45,85 215557 9133.3 27,5 80681 38.8 67115

BOOSTER JETTISON
128,53 47.17 219775 9157,7 27,4 80713 39,0 66848'

130.00 49,12 225948 9200.5 27.2 80259 43,7 59317

132.00 51,80 234327 9259.7 26,8 80320 44.1 58782

134oo0 54,50 242668 9319.8 26.5 80379 44,5 58246

136.00 57,23 250967 9380,6 26o2 80479 44.9 .57710
'138.00 59,98 259218 9442.3 25.8 80615 45,4 57175

140.00 62,75 267422 95o5,o 25,5 80734 45,9 56639

C# 142,00 65,55 275577 9569.0 25,1 80814 46.3 5610(4

144.00 68,38 2a3684 9634.5 24,8 80870 46.8 55568

146,00 71,23 291743 9702,0 24,5 80917 47,3 55033

148.00 74,12 299757 9771,2 24,1 80956 47.8 54497

150.00 77.02 307726 9841.8 23.8 80989 48.2 53961

152.00 79,96 315650 9913.7 23.5 80993 48.7 53425

154.00 82,92 323532 9986,9 23.2 80984 49.2 52889

156.00 85.91 331371 10061.4 22.9 80977 49.7 52353

158.00 88,93 339169 10137,4 22.6 80970 50.2 51817

160.00 91o97 346927 10214,7 22,3 80963 5008 51281

162.00 95,05 354646 10293.4 22.0 80957 51,3 50745'

164.00 98.15 362329 10373.5 21.7 80952 51.8 50208

166.00 101.29 369974,1045b,0 21.4 80946 52.4 49672

168.00 104.45 3775L6 10537,9 21:1 80941 53.0 49136

170.00 107.64 385164 10622,3 20.9 80937 53,5 48600

•172o00 110.87 392710 10708ol 20.6 80932 54.1 48064

174.00 114.12 400225 10795,4 20*3 80927 54,7 47528

176.00 117,41 407712 10884.2 20,1 80923 55,4 46992

178.00 120.72 415171 10974.5 19.8 80919 56,0 46456

180.00 124,07 421604 11066.4 19,6i 80914 56,6 45920

182.00 127,45 430013 11159.7 19o4 80910 57,3 45384

184.00 130.86 437399 11254,7 19,1 80906 58 0 44848

186.00 134.30 444764 11351.3 18,9 80902 58:7 44312

188.00 137,78 452109 11449,4 18,7 80898 59.4 43776

190.00 141.29 459437 11549.3 18,5 80894 60.1 43240

192.00 144,84 466749 11650.8 18,3 80890 60.9 42704
S194.00 148.42 474046 11754.0 18i1 80886 61.7 42168

196o00 152.03 481331 11858.9 17.9 80863 62,5 41632

198.00 155,68 488606 11965.6 17,7 80879 63.3 41096

200.00 159,36 495874 12074.1 17,5 80875 64,1 40561
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202.00 163.08 503134 12184,5 17,3 80872 65,0 40025
204.00 166.84 510390 12296,7 17.2 80868 65.8 139489
"206.00 170.63 517644 12410.8 17.0 80865 66.7 38953
208.00 174.47 52469d 12526,9 16,8 80862 67.7 38418
210,00 178.33 532154 12645,0 16,7 80858 68.6 37882
212,00 182,24 539415 i2765.1 16,5 80855 69,6 37346
214,00 186,'19 54b662 12887,3 16,4 80851 70*6 36811
216,00 19o,17 '5539•o9 13011,6 16,3 80)848 71,6 36275

218.00 194.20 561247 13138.2 16,1 80845 72,7 15739
220.00 198,27 568550 13266,9 16.0 80841 73.8 35204
222e0Cf 202,37 575870 13398,0 15.9 80838 75*0 34668
224,00 206,52 583210 13531.5 15,8 -80835 76.1 34133
226,00 210,71 590572 13667,4 15,7. 80832 77.3 33597
228,00 214.95 597960 13805.7 15.6 80829 78.6 33062
Z30,00 219,22 60531b 1394b,7 15,5 80826 79,9 32526
232.00 223.55 6128k4 1.4090.3 15,4 80823 81,2 31991-
234.00 227,91 oe0307 14236,6 15.3 80820 82,6 31456
236.00 232.33 627826 14385,8 15.2 80817 84.0 30920
238,00 236,79 635390 14537,8 15,1 80815 85,5 30385
240.00 241.29 64Ž997 14692,9 15.1 80812 87,0 29849
242,00 245,8.5 65)652 14851,0 15.0 80809 88,6 29314
244.00 250.45 656361 15012.4 14,9 80807 90.3 28779
246.00 255.11 666126 15177.1 14,9 80804 92.0 28243
248,00 259,81 673951 15345,2 14,8 80801 93.7 27708
250.00 264,57 681841 15516,9 14,'8 80799 95,6 27173
251.00 266,96' 685811 15604,1 14,8 80798 96.5 .26905
252,00 269.37 689800 15692.3 14.8 80797 97,5 26'638
253.00 271.80 693806 15781,4 14.8 80795 98.5 26370
254,00 274,2,4 69783z 15871.5 14,7 80794 99.5 26102
255,00 276,69 701877 15962,6 14,7 80793 100,5 25835
256,00 279,15 705943 16054,8 14,7 80792 101,6 2,5567
257,00 281,63 710029 16147,9 14.7 80791 102,6 25300
258,00 284,13 714137 16242,2 14,7 80790 103,7 25032
259,00 286,63 .718267 16337,5 14,7 80789 104,9 24764
260.00 289,15 722419 16433,9 14,7 80788 106.0 24497
261,00 291,69 726595 16531.5 14,7 80787 107,2 24229
262,00 294,24 730796 16630,2 14,7 80786 108.4 23962
263,00 296.81 735021 16730.1 14.7 80785 109.6 23694
"'64,00 299,39 739271 16831.2 14.7 80784 110.8 23426
265,00 301,9S 743548 1b933,6 14,7 80783 112,1 23159'
266,00 304,59 747852 17037,2 14.7 80782 113,4 22891
267,00 307,22 752184 17142,1 14.7 80781 114,8 22624
268.00 309,86 756545 17248,3 14.7 80780 116,1 22356
269,00 312,52 760935 17355,9 14,7 80779 117,' 22089
270,00 315,19 765354 17464,9 14,7 80778 119,0 21821
271,00 317,88 769806 17575,2 14,7 80777 120.5 21553
272.00 320,59 774289 17687,1 14,7 80776 122.0 21286
273,00 323,31 778805 17800.4 14,8 80775 123,5 21018
274,00 326,05 783355 17915,3 14,8 80775 125,1 20751
275.00 328,81 787940 18031.8 14,8 80774 126,8 20483
276,00 33k,58 792560 18149,8 14,8 80773 128,4 20216
277,00 334,37 797211 18269,5 14,8 80772 130,2 19948
278,00 337.18 801911 18390,9 14,9 80771 131,9 19681
279,00 340,01 806645 18514,1 14,9 80770 133,7 19413

S280,00 342,85 811417 18639,0 14.9 80769 135,6 19146
281,00 345,71 816231 18765,8 14,9 80769 137,5 18878
282,00 348,59 821067 1894,5 15,0 80768 13905 18611
283,00 351,50 825986 19025,2 15,0 80767 141,5 18343
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284.00 354,41 830929 19157'8 15:0 8o766 143,6 18076285.00 357.35 835918 19292.6 15.1 80765 145,8 17808286.00 360,31 840953 19429*4 15,1 80765 148.0 17541287.00 363,29 84607 1956d,5 15.1 80764 i50.3 17273288.00 366,29 85117o 19709.8 15,2 80763 152,7 17005289.00 369.30, 856354 19853.5 15.2 80762 155.1 16738290.00 372.34 861590 19999,6 1503 80761 157,6 16470291.00 375,40 866879 20146.1 15.3 80759 160,2 16203+292.00 378,48, 872224 20299,3 15,4 80758 162.9 15936293.00 381,59 877626 20453.1 15,4 80757 165.7 15668294.00 384,71 883085 20609.7 15,5 80755 168,5 15401295,00 387,86 888605 20769,1 15,5 80753 171,5 15133296,00 391o03 894187 20931,5 15,6 80751 174,6 14866297,0 394.23 899832 21096,9 15,6, 80749 177.8 14598298,00 397,44 905542 21265,6 15,7 80747, 181,1 14331299,00 400,69 91132o 21437,5 15,7 80744 1,84,5 14063300,00 403,95 917167 21612o2 15.8 80394 187,3 13796301,00 407424 923084 21790.3 15.9 803,90 191,0 13529U 302,00 410,56 929075 21972,1 15,9 80385 194,8 13263303.00 413,90 935140 22157,7 16,0 80380 198,8 12996
SUSTAINER CUTOFF
303,39 415,23 937556 22232,0 16,0 80377 2004 '12890

•!9426 
2037 00,9189

304,00 417,26 94126722229,0 16,0 1270 3,2 12886308,00 430,71 965706 22209,2 15:9 .1270 3:2 12854
312,00 444614 989950 22189,6 15.d 1270 3,2 12822

.V 316*00 457*55 2.01227 22170,3 15,8 1270 3,2 12791

VERNIER CUTOPFF
319o32 468,67 2034"4B 22154,5 15,7 1270 3,2 12765
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REFERENCE TRAJECTORY

0 PREMATURE CUTOFF
PARAMETERS

TIME GEOD. LATe LONG. FREE-FALL DOWN-RANGE'CROSS-RANGE
TIME DISTANCE DISTANCE

(SEC.) (DEG,) (DEG.) (SECo) (N.MJ.j (N.Mlo)

2.00 34o7960 120.5890 5.2 .0 *0
4.00 34o7960 120.5890 6.9 *0 .0
8.00 34.7960 120.5890 11.7 .0 .0

12.00 34.7960 120.5890 17.4 .0 .0
16.00 34o7960 120.5891 23.5 *0 .0
20.00 34*7960 12005905 30.1 .0 .0
24.00 34.7959 120.5952 37.0 .0 .0
28.00 34.7957 120.6049 44.2 07 *0
32.00 34.7955 120.6209 51.7 1.6 .0
36.00 34.7954 120.6446 59.5 '2.8 -.0
40.00 34,7954 120.6775 67.4 4o4 -"0
44,00 34,7954 120.7199 75.2 6.5 -,1
48.00 34.7944 120.7727 82.9 9.1 -.0
52.00 34.7936 120.8389 90.7 12.3 -.056.00 34.7932 120.9213 '98*8 16.4 -.1
72.00 34.7952 121.4695 134*3 43.5 -.876.00 34.7955 121.6796 144.2 53o9 -1.0
80.00 34.7953 121.9273 154.6 66.1" -1.484.00 34.7944 122.2178 165.4 80.5 -1.788.00 34.7923' 122.5564 176.7 97.2 -2.1
92.00 34o7885 122,9494 188.6 116.6 -2*6
96.00 34.7823 123.4050 201.2 139.2 -3.1

100.00 34,7730 123.9327 214.6 165.2 -3.8
104.00 34.7594 124.5447 229.1 195.5 -4.5
108.00 34.7398 125.2564 244.7 230.7 -5#3
112.00 34.7118 126.0882 261.8 271.9 -6.3
116.00 34,6723 127.0670 280*8 320.4 -7.5120.00 34,6159 128,2294 302*0 378.0 -9.0124,00 34.5346 129.6285 326.3 447.5 -10.9

BOOSTER CUTOFF,
125.53 34,4943 13o.2416 336.6 478.0 -11.8

132.00 34.4587 130.7402 339.6 502.8 -12.4
136.00 34.4195 .13-10648 341.4 519,1 -12.0
140.00 34.3689 131.3889 342*9 535.4 -10.9
144.00 34.3146 13197203 344.4 552.1 -9.7
148500 34,2744 132,0670 346.0 569o5 -9#4
152.00 34.2482 132.4277 347.7 587.5 -10.2
156.00 34.2199 132.8005 349.6 606.1 -11.0160.00 3491829 133,1854 351.7 625.4 -11.4S164.00 3491409 133.5838 353o9 645o4 -11.7
168.00 34.0974 133.9975 356.3 666.2 -12.1
172.00 34.0525 134.4276 359*o 687.8 -12.6
176.00 34.0045 134.8751 361.8 710.3 -13.2
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180.00 33.9528 13534-13 365.0 733.7 -13.8
184o00 33.8965 135.8277 368*4 758.2 -14.4
188.00 33o8358 136933.59 372.1 783.9 -15.0
192.00 33.7700 136.8678 376.1 810.8 -15.7
"196,00 33.6987 137.4254 380.5 839.0 -16,4
200.00 33,6a12 138.0112 385.3 868.7 -17.2
204.00 33o5369 138.6276 390.5 900.0 -18.0
208.00 33,4448 139.2775 396.2 933.1 -18.9
212.00 33.3440 139.9645 402,3 968.1 -19.9
216.00 33.2333 140,6921 409.1 1005e3 -21.0
220.00 33.1112 141.4646 416.5 1044.9 -22.1
224.00 32.9761 142.2871 424.6 1087.1 -23.4
228.00 32.8260 143.1652 433.5 1132.4 -24.8
232.00 32.6586 144.1054 44393 1181.0 -26.3.
236.00 32.4713 145.1141 454.1 1233.4 -28.0
240000 32.2603 146.2027 466.1 1290.1 -29.8
244.00 32.0214- 147.3807 479o4 135108 -31.9
248.00 31.7495 148.6604 494.2 1419.1 -34,3
252,00 31.4379 150.0568 510.8 1493.1 -37.0
256.00 31,0785 151.5878 529.4 1574.7 -40.1
260.00 30.6607 153.2749 550,5 1665.3 +-43.6
264,00 30.1709 155.1448 574.5 1766.6 -47o7
268.00 29.5913 157.2300 602.0 1880.7 -52.6
272.00 28o8984 159.5714 633.8 2010.3 -.8.3
276.00 28,0605 162.2201 670.8 2159.0 -65.2
280.00 27.0343 165.2419 714.4 2331.4 -73.5
282.00 26.4327 166.9182 739.2 '2428.3 -78.3
284.00 25.7597 168.7215 766.4 2533.6 -83.7,
286.00 25.0039 170.6667 796.3 2648.5 -89.7
288.00 24.1516 172.7709 829.4 2774.2 -96.5
290.00 23.1862 175.0543 866.0 2912.5 -104.1
292.00 22.0877 177.5404 906.9 3065.2 -112.6
2,94.00 20o8319 -179.7430 952.7 3234.5 -122.3
296.00 19.3894 -176.7628 1004.4 3423.4 -133.3
298000 17.7244 -173.4792 1063.1 .3635.1 -145.8
300.00 15.7970 -169.8496 1129.9 3873.3 -.160.0
302.00 13.5595 -165.8204 1206.7 4142o7 -176.1

SUSTAINER CUTOFF,
303039 11.7802 -162.7297 1267.3 4352.5 -188.5

304.00 11.7673 -162.7076 1267.1 4354.0 -188.5
306.00 11*7246 -162,6346 1266.6 4359.0 -188.8
308.00 11.6819 -162.5617 1266.1 4363.9 -189.1
31200 11.5963 -162.4156 1265.0 4373.9 -189.7
316.00 11.05105 -162.2695 1264.0 4383e9 -190.3

VERt.!ER CUTOFF
319.32 11.4390 -162.1479 1263.1 4392e3 -190.7
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FAST MISSILE DISPERSION

C. POWERED FLIGHT PARAMETERS

TIME RXD RYD RZD VXD VYD. VZD
(SEC) (FT) (FT) (FT) (FT/SEC) (FT/SEC) (FT/SEC)

"" .000 0 1 210 .00 -000 .00
2.000 -0 1 243 -001 *09 33.30
4.000 0 1 344 601 017 67,86
'6*000 0 1 515 ,03 *26 103.76
8,000 0 2 760 o06 o35 141.06

10,000 0 3 1080 ,11 ,45 179.86
12.000 1 4 1480 e16 .55 220,22
14.000 1 5 1962 .23 o65 262.23
16,00 2 7 2530 .82 .76 305.98
18,000 *7 8 3187 5.36 .89 351o46

20.000 26 "10 3937 14o54 1.04 398,56
22.O00 69 .12 4783 28.56 1019 447,19
24,000 144 15 5727 47o57 1.36 497,23
26.000 262 18 6772 71,74 1.52 548,56
26.000 434 21 7922 101.04 1,66 601.10
304000 669 24 9178 134.43 1,74 654.92
32,000 975 28 10542 171,81 1,72 709091
34.000 1359 31 12018 213o22 1.48 765o93
36,000 1830 34 13607 258.64 ,87 822.67
38.000 -2396 34 15309 307094 -,37 879,46
40,000 3064 32 17124 360.60 -1.98 935.32
42.000 3840 27 19049 416.00 -1.90 989089
44.000 4730 25 21083 474,52 -,43 1043.94
46.000 5741 26 23225 536.87 091 1098.64
480000 6881 28 25478 603.62 1.63 1154,61
50.000 8159 32 27844 675,11 1.63 1212.07
52.000 9585 34 30327 751.57 ,89 1271,00
54s000 11168 35 32929 833.25 -054 1331.28
56,000 12921 32 35653 920,08 -2o55 1393o12
58.000 14852 24 38503 10'12.09 -4.98 1456.74
60,000 16973 12 41482 1109.73 -7,65 1522.25
62.000 19295 -6' 44593 1213,35 -10,45 1589,53
64.000 21831 -30 47841 1323,32 -13o34 1658.50
6C,000 24592 -60 51228 1439o43 -16,25 1729,5i
68.000 27592 -95 54761 1561,49 -19.18 1802,94
70.000 30843 -137 58442 1689,90 -22.09 1878.63
72,000 34356 -184 62277 1825.00 -24,98 1956o45
74,000 38147 -236 66269 1967,08 -27,86 2036.23
76,000 42229 -295 70423 2116.10 -30,72 211e2o
78,000 46616 -359 74743 2271,99 -33.56 2202.53
800000 51322 -429 79234 2435006 -36.36 2289.07
82,000 56362 -505 83901 2605.60 -39.11 2377.71
84.000 61750 -586 88747 2783o89 -41,76 2468,34
86,000 67502 -672 93775 2970,21 -44o32 2560.88
88.000 73636 -763 98992 3164.87 -46,78 2655o27
90.000 80168 -859 104398 1368.08 -49,15 2751,62
92.000 87114 -959 110000 3579,36 -51o45 2851.01
946000 94491 -1065 115804 3799,02 -53o69 2953o63
96.000 102316 -1174 121816 4027.59 -55,87 3059.52
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986000 110607 -1208 128044 4265,60 -58.00, 3168,781006000 119385 -1406 134495 4513.66 -60,10 3281,54102.000 128669 -1528 141173 4772,43 -62,17 3398000
104.000 138482 -1655 148088 5042,65 -64,22 3518,37106.000 148848 -17d5 155249 5325.11 -66,26 3642,94108*000 159791 -1920 162664 5620.56 -68,33 3772,27110,000 171339 -2059 170342 5929.99 -70*42 3906.81
112.000 18352i -2201 178295 6254,57 -72054 4047.00114.000 196369 -2349 186534 6595,64 -74.71 4193.32116.000 209916 -2500 195072 6954,77 -76,91 4346.34118.000 224201 -2656 203924 7333.78 -79.14 4506.77120,000 239266 -2817 213105 7734,89 -81.41 4675o49

BOOSTER CUTOFF
122,032 255418 -2985 222788 8167.40 -83,73 4856,64

123,032 263604 -3069 227639 8204,73 -84,55 4845,18
124,032 271828 -3154 232478 8242,20 -85,36 4933,84

BOOSTER JETTISON
125,032 280088 -3240 237306 8279,81 -86,17 4822,62

126,000 288123 -3323 241970 8320,99 -86,98 4814,42128.000 304851 -3499 251582 8406.65 -88.49 4797,87
130.000 321751 -3674 261160 8494.60 -85,28 4778,91
132.000 338831 -3836 270696 8585.40 -76.51 4755.63134.000 356094 -3978 280181 8678,13 -64,69 4729.79136,000 373545 -4094 289613 8772,41 -51,26 4702,55O 138.000 391185 -4182 298991 886S.11 -37.03 4674.66
140.000 409018 -4242 308312 8965,22 -22,38 4646,59142.000 427047 -4272 317577 9063.67 -7,53 4618,59144.000 445274 -4272 326787 9163,54 6.28 4590,88
146,000 463702 -4250 335941 9265,23 14,52 4563.75148.000 482336 -4219 345042 9368,54 15.70 4537,13150.000 501177 -4191 354090 9473,13 11.90 4510.85
151,000 520229 -4113 363086 9578,91 6.34 4484.90154.000 539494 -4165 372030 9685,96 1040 4459,31
156.000 558974 -4166 380923 9794.31 -1.63 4434,12158.000 578672 -4171 389766 9903,96 -2.80 4409,37
160,000 598590 -4176 398561 10014,91 -2.95 4385.09162.000 618732 -4182 407307 10127,19 -2,93 4361,33164.000 639100 -1188 416006 10240.85 -3.09 4338,10166,000 659697 -4195 424660 10355,92 -3.86 4315,43168.000 680525 -4204 433269 10472,43 -5.09 4293,32170.000 701587 -4216 441833 10590.43 -6.63 4271,79
172,oo0 722887 -4231 450356 10709,96 -8.22 4250.83174.000 744428 . -4249 458837 10831,06 -9.82 4230.48
176,000 766212 -4270 467278 10953,77 -11.45 4210.73178,000 788244 -4294 475681 11078,15 -12.91 4191,62
180,000 810526 -4321 484045 11204923 -14,24 4173,16182,000 833062 -4351 492374 11332.o7 -15.52 4155,36
184,000 855856 -4383 500667 11461,73 -1(.,82 4138.25186.000 878910 -4418 508927 11593,25 -180!3 4121.85

S188.000 902230 -4456 517155 11726,69 -19.46 4106,18
190.000 925819 -4496 525352 11862,12 -20.81 4091,25192,000 949680 -4539 533521 11999,59 -22.18 4077,10194,000 973818 -4585 541661 12139.18 -23.57 4063,73196.000 998238 -4634 549776 12280,95 -24,97 4051,19
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198000 1022943 -4685 557866 12424.97 :26.38 4039:49

200.000 1047939 -4739 565935 12571.33 -78 086

202000 1073230 -4796 573982 1272o.Q9 -29,26 4018.73

02o400 10824856 582010 12871.35 -30.72 4009.72

206.000 1124717 -4919 590021 13025.198-32. 9 9400168

206:000 1150924 -4985 598018 13181,71 -336 38,462

210.000 1177446 -15054 606000 13341.01 . -35.17 39386

'212.000 1204290 -5126 613973 13503,18 -36,69 3983.66

214:000 '1231461 -5200 621936 13668.33 .-38.21 3979.82

216.000 1258965 -52,78- 629893 13836.59 -39074 '3977l11

218.000 1286809 -5359' '637845 14008.07 -41,27 3975.60

220.000 1315000 -5444 645796 1418.1 -27 3975.32

222ol)000 1343543 -5530, 653747 14361.24 -44.5 3963

2246000 1372447 -5620 661702 14543.20 45 75' 3978:67

226 000 -1401718 -1713 669663 14728,96 -47,27 3982,41

228:000 1431365 -5809 677633 14918s67 -48,79 3987.60

2.00 1461396 -5909 685614 15112.52 -50,33 3994.30

232.0000 1911 -6011 693611 153,10.68 -51.87 4002.58

2349000 1522642 -6116 .701626 1551.6 .34 025

236.000 1553875 -6225 709662 15720.78 -55.00 4024.19

238*000 1585528 -6336 717724 15933.17 -56.57 4037*67,

240.000 1617611 -6451 725814' 16150.76 -58,16 4053.,06

242.000 1650135 '-6569- 733937 16373.83 -59.75 4070,44

244,000 1683110 -6690 742097 16602.67 -61.35 4089,93

246,000 1716549 -6814 750298 16837.57 -62.96 4111.63

248.000 1750465 -6942 758545 -17078.88 -64,58 4135.66

250.000 1784869 -7073 766842 17326.96 -66.20 4162,16

251:000 1802259 -7139 7710)12 17453.66 -67,01 4176,38

C252,000 1819777 -7207 775196 17582.20 -67,82 4191,27

253.000 1837424 -7275 779394 17712.63' -68.63 420)6.85

254.000 1855203 -7344 783610 17845.02 -69,44 4223,14

255*000 1873115 -7413 787841 17979.43 -7.#2,+ 4240.16

256,.000 1891162 -7484 792090 18115.90 -71.05 4257,94

257,000 1909348 -7556 '796357 18254,52 -71.85 4276.50

258*000 1927672 -7628 800643 18395.35 -72,65 4295.87

259.000 1946139 -7701 804949 18538.46 -73.44 4316.06

t260.000 1964750 -7775 809276 18683.92 -74.26 4337,11

261,000 1983508 -7849 813624 18831,82 -75.10 4359.05

262.000 2002414 -7925 817994 18982,24 -75.94 4381.91

263.000 2021473 -8001 822388 19135,26 -76,77 4405.71

264.000 2040686 -9079 826806 19290.98 -77.65 4430.50

6265.000 2060056 -8157 831249, 19449,49 -78,52 4456.30

266,000 2079586 -8230 835719 19610.89 -79,37 4483,16

267,000' 2099278 -8315 840216 19775.30 -80,22 4511.11

26EO000 2119137 -8396 844741 19942,82 -81.09 4540.19

269.000 2139165 -847d 849296 20113.58 -81,96 4570.46

270.000 2159365 -8560 853882 20287.34 -82,82 4601.81

271,000 2179741 -8643 858501 20464.17 -83.66 4634.29

27 Mo000 2200295 -8727 863151 20644.62 -84.54 4668.09

273,000, 2221031 -8812 867837 20828.84 -85,47 4703.27

2400 2241954 -8898 872558 21016.97 -86,38 4739,87

275.000 2263066 -8985 877317 21209.20 -87,26 4777.95

SUSTAINER CUTOFF
276,145 228,7474 -9086 882813 21434.49 -88,22 4823.46

280a000 2370114 -9439 901181 21436.91 -95,12 4705.75

284.000 2455866 -9834 919761 21439.00 -102.27 4583o96
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288.000 2541626 -10257 937853 21440.66' -109.43 4462.53

VERNIER CUTOFF
289.338 2570319 -10405 943798 21441.12 -111.82 4421.98

0
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POWERED FLIGHT PARAMETERS

FLT PATH

TIME, RANGE ALT VELOCITY ANGLE THRUST AC XI WEIGHT
(SEC) (N MI) IFT) (FT/SEC) (DEGREES) (LOS) (FPS2) (LBS)

.00 .00 210 .0 .0 398535 48.4 264442

2.00 .00 243 33,3 90.0 '398567 49,1 261142
4.00' 000 344 67,9 90.0 398836 49.7 257842

.6.00 .00 515 103.8 90,0 399346 50.4 254542

8600 .000 760 141,1 90.0 400098 51,1 251242
S10.00 *00 1080 179.9 90,0 401094 51,9 247941

12.00 ,00 1480 220.2 89.9 402336 52.7 244639
14.600 00 1962 262,2 89,9 403824 53,5 241335
16.00 .00 2530 306*0 89,8 405558 54,4 238030

18.00 000 3187. 351,5 -89,1 407532 55,3 234722
20.00 *00' 3937 393.8 87.9 409689 56,3 231413

S22.00 .01 4783 448,1 86.3 412107 5703 228100
24.00 .02 5727 499,5 84,5 414742 58,4 224784
26.00 .04 6772 553,2 82,6 417587 59,5 221466
28.00 .07 7922 609.5 80,5 420545 60.7 218144

30.00 a11 9178 ,68,6 78,4 423067 61,8 214820'

!32.00 ,16 10542 730,4 76.4 425620 62,9 211498
34.00 '22 12018 795,1 74*5 428302 64,0 208177
36.00 *30 13607 862,4 72,6 431007 64.9 204857
38.00 .39 15309 931,8 70,7 433655 65.4 2011539
40.00 ,50 17124 1002,4 68,9 436155 65.4 198224,
42.00 .63 19050 1073,8 67,2 438693 65,5 194913
44,00 .,78 21084 1146,7 65.6 441363 66.4 191604

46.00 .94 23226 1222,8 64.0 444065 67,8 188297
48.00 1.13 25480 1302.9 62.4 446805 69.5 184990,

50.00 1,19 27846 1387,4 60.9 449486 71.4 181684

52.00 1.45 30330 1476,6 59.4 '452016 73.3 178379
54.00 1,78 32933 1570.5 58.0 454487 75,4 175073
56,00 2,06 35658 1669.5 56,6 456843 77.5 171768.
58.00 2,38 38509 1773,8 55,3 459076 79.8 168462
60.00 2,72 41489 1883.8 54,0 461169 82,3 165156

62.00 3,14 44602 1999,7 52,7 463022 84.9 161850
64.00 3.56 47853 2121,8 51,5 464770 87o6 158543
66.00 3.98 51243 2250,2 50.3 466316 90.4 155235
68.00 4,48 54779. 2385,2 49,2 467750 93,3 151926

7o.oo 5.C4 58465 2527,0 48.1 468995 96.3 148616

72,oo 506,) 62305 2675,6 47#1 470116 99.4 145304
74.00 6,23 66304 2831.3 46,1 471093 102.6 141992

.76.00 4,93 70466 2994.3 '45.1 471958 105,8 138678
78.,00 7o63 74795 3164,5 44,2 472738 109,2 '135363
80.00 8.39 79298 334k.3 43,4 473412 112,6 132047
82,00 9.21 83977 3527.6 42,5 473987 116,1 128729
4g.00 10.10 86838 3720,8 41,7 474489 119,7 125410

86.00 11.05 93884 3922,0 40,9 474940 123.4 122089
88.00 12,0 99121 4131.5 40,2 475332 127,3 118767
90.00 13.13 104551 4349.5 39,5 475678 131.3 115444

92.00 14,25 110181 4576,3 38,8 475967 135,5 112119
94.00 15,45 116017 4812o4 38,1 476242 139.9' 108792
96.00 16,73 122066 5058,2 37,5 476512 144,6 105464
98.00 18.09 128335 5314,1 36,9 476784 149,6 102133

100.00 19.52 134833 5580.8 36,3 477079 154,8 98801

'c'.



102.00 21.03 141566 P856,9 35,8 477414 160.4 95466
104.00 2.',63 148544 6149.1 35.3 477774 166.5 92128
lob000 24,i1 1L5775 6454,; 34.b 47b165 172.9 88788
108.00 26,09 1632l69 6769,4 34,3 478600 179.9 85444
110,00 27,97 111038 7101,6 33,8 479087 187,5 82097
112,00 29,95 1790'3 '7450.o 33,4 479587 195,8 78746
114.00o 32,03 187447 7816,1 33,0 480159 204,8 75391
116.00 34,22- 19611o 8201,5 32,6 480804 214,7 72031
118,00 3§.,54 20t113 660d,2 32,2 481766 225,7 68665
120.,00 38.98 214459 9038.5 31,8 482885 237.9 65290

BOOSTER CUTOFF
122,03 41.59 224330 9502,7 31,4 484141 251.8 61852

123.03 42.91 229281 9528.9 31.3 81488 42,7 61576
124,03 44.24 234224 9555,5 31,1' 81528 42.9 61301

BOOSTER JETTISON
125.03 45,58 239159. 9582,3 31.0 81567 43,1 61025

126,00 46.87 243931 9613.8 30,8 81106 48.7 53617
128,00 ' 49,57 253776 9679,8 30,5 81174 49,3 53066'
130.00 52,30 263602 9747,0 30.,2 81237 49,8 52.515
132,00 55,05 273402 9814,8 29.9 81305 50.3 51964
134,00 57,83 283169 9883,6 29,6 81377 50.9 51413
136,00 60.63 292900 9953.5 29,2 81446 51,5 50862
138.00 63,47 302593 10'024,8 28,9 81597 52.1 50311
140.00 66,33. 312249 10097,8 28,5 .',81746 52.8 49759
142.00 69,12 321867 10172.6 28,2 81857 53,5 49208
144,00 72.15 331448 10249,2 27,8 81925 54,1 48657
146,00 75,10 340994 10328,2 27,5 81981 54,8 48106
148,00 78.08 350506 10409.4 27.1 82026 55,4 47554
150.00 81,09 359987 10492,3 26,8 82054 56.1 47002
152,00 84,14 369437 10576,9' 26,5 82045 56,8 46451
154.00 87,22 378857 10663,2 26,2 82036 57,5 45899
156,00 90,33 388248 10751,3 25.9 82029 58,1 45347
158,00 93,47 397614 10841,2 25,6 82022 58.9 44795
160,00 96.65 406954 10932,9 25,3 82016 59,6 44243
162,00 99,85 416271 11026,4 25.0 82011 6,0,3 43691
164,00 103,10 425566 1112'1,8 24,7 82006 61,1 43140
166,00 106,38 434841 11219,1 24,4 82001 61.9 42588
168,00 109,69 444098 11318,3 24,1 81997 62,7 42036
170,00 113,04 453339 11419.5 23,9 81993 63,5 41484
172.00 116,42 462566 11522,7 23,6 81988 64,4 40932
174,00 119,84 471780 11627.9 23,3 81984 65,3 40380
176,00 123,29 480984 11735,2 23,1 81981 '66.2 39828
17d,00 126,78 490179 11844,6 22,8 81977 67,1 39277
180,00 130,31 499369 11956,2 22.6 81973 68.0 38725
182,00 133,88 508555 12069,9 22.4 81969 69,0 38173
184.00 137,49 517738 12185,9 22.1 81966 70,0 37621
186.00 141.13 526923 12304.2 21.9 81962 71.1 37070
188.00 144.82 536111 12424.8 21,7 81958 72,1 36518
190,00 148,54 545304 12547,9 21.5 81955 73,2 35966
192,00 152,31 554505 12673,3 21.3 81951 74,4 35415
194,00 156,11 563717 12801,3 21,1 81948 75,6 34863
196,00 159,96 572943 1293,1,9 20,9 81945 76,8 34312
198.00 163,85 5821L4 13065,1 20,7 81942 78,0 33760
200.00 167.79 591445 13201,1 20,6 81939 79,3 33209
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2o2,:gg 171,7 60)2 133, 20,4 81936 8p.7 32657
204o00 175,79 6'1003 13481,5 20.2 81933 82,0 32106
206.00 179,86 619371 13626.1 20,1 81930 83,5 31554
208,00 183.97 61873b 13773,7 19o9 81927 84,9 31003
210.00 188,13 638140 13924,5 19'8 81925 86,5 30451
212.00 192,34 6475bl 14078,6 19.6 81922 88.1 29900
214,00 196,60 657064 14236.0 19.5 81919 89.7 29348
216bro 200.91 666592 14396,9 19.4 81917 91,4 28797
218.00 205.26 676170'14561.4 19,3 81914 93,2 28246
220.00 209,67 665802 14729,6 19,2 81912 95,1 27694
222,00 214.i3 695492 14901.6 19.0 81910 97.0 27143
224.00 218.65 705244 15077.7 18,9 81907 99o. 26592
226.00 223.22 715063 15257,9 18,8 81905 101,1 26040
228.00 227.84 724954 15442.5 18,8 81903 103.3 25489
230.00 232,52 734922 15631,5 18,7 81901 105.6 24938
232,00 237.26 744971 '58'ý.3 1816 '81899 108.0 24387
23400o 242,05 755108 16024,0 :8,5 81897 110.4 23835
236,00 246,91 765337 16227.8 18.5 81895 113.1 23284
238,00 251.83 775665 16436.9 18,4 81893 115,8 2,2733
240.00 256,81 7b6099 166ý1.7 18,4 81892 118.7 22182
242.00 261.86 796643 16872,3 18,3 81890 121,7 21631
244.00 266.9r 807306 17099.1 18,3 81888 124,9 21079
246,o00 272.19 818094 17332.4 18.3 81887 128,2 20528
248,00 277.40 '82'9015 17572.6 18,2 81885 131,8 19977
250,00 282,72 840078 17820.0 18.2 81883 135,5 19426
251.00 285.40 845664 17946,5 '18,2 81883 137.4 19150
252.00 288.11 851288 18075.0 18,2 81882 139,4 18875
253900 290.83 856953 18-0,05 A8.2 81581 141,5 18599
254.00 293,58 862656 18338,1 18,2 81880 143,6 18324

i 255o00 296,34 868405 18472.8 18.2 8i879 145,8 18048
256,00 299,12 8741ý5 16609.7 18,2 81879 148.1 17773
257,00 301,93 88002i 1848.9 18#2 81878 150.4 17497
258.00 304,75 885904, 18890.4 18,2 81877 152,8 17221
259.00 307,59 89183', 19034,4 18.2 81876 155,3 16946
260o00 1310,45 897811 19180,9 18.2 81875 157,9, 16670
261.00 313,34 903837 19329,9 18o3 81874 160,5 16395
262,00 316,25 909913 19481,6 18.3 81873 163.3 16119
203.00 31918 916042 19636,0 18.3 81872 166,1 15844
264.00 322.10 922226 19793.4 18*3 81670 169,0 15568
265.00 325.10 928465 19953.6 18,3 81869 172,1 15293
266.00 32810 934762 20117,0 18,3 81867 175,2 15,017
267,00 331,1* 94111Y 20283.5 18,4 81865 178,5 14742
266.00 334,16 947537 20453.3 18,4 81863 181,9 14466.
269,00 337.23 954017 20626.5 18.4 81860 185,4 14191
270.00 340,32 960564 20802.9 18.4 81510 188.3 13916
271.00 343.44 967176 20982,5 18.5 81506 192,1 13641
272,00 346,58 973857 21166,0 18.5 81502 196,0 13366
273.00 349,75 980610 21353.4 18,6 81496 200,1 13091
274.00 352.95 987436 21545,0 18.6 81490 204,4 12316
275,00 356.1j 994337 21740.9 18,6 81482 20e,8 12541

SUSTAINER CUTOFF
276,14 359.8?f 1002334 21970.7 18,7 81469 214,2 12227

280.00 372,48 1029361 21947.5 18,6 i270 3,3 12196
284,00 385,52 1057237 21923,8 18,5 1270 3,4 12165
288.00 398,54 10864.46 21900.4 18,4 1270 3,4 12133
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C FAST MISSILE DISPERSION'

PREMATURE CUTOFF
PARAMETERS

TIME GEOD. LATe LONG* FREE-FALL DOWN-RANGE CROSS-RANGE
ISEC.) (DEGo) (DEG.) (SEC*) INMI,) (N*MI.)

2.00 34,7960 120.5890 53 .00 .0
8000 34,7960 1'20.5890 12.5 .0 *0

16.00 34.7960 120o5891' 25,3 .0 .0
.24.00 3407959 120#5958 39,9 .0 .0
32.00 34o7955 120.6243 55.9 1,7 .0
40.00 34.7957 120.6868 72,9 4,8 -.1
48.00 34,7940 120,7920 89.7 10.0 '-0o
56,00 34,7937 12009611 107,6 18,4 -. 2
72.00 34o7964 121,6043 149.1 50,2 -10O
80000 34o7959 122o1546 173.4 77.4 -1.7
88900 34o7904 122o9241 200.5 115.4 -2.7ý
96.00 3407741 123,9850 231.3 167.8 -3.9

104o00 34,7366 125,4517 267o5 240,4 -5.7
112,00 34,6562 127o5187 311.7 342,7 -8,4
120.00 34.4809 130,5491 369,3 493.3 -12.7

ci• BOOSTER CUTOFF
122,03 34.4081 131.5483 387.1 54300 -14o2

128.00 34.3630 132.1201 392,3 571.5 -15.0
136*00 34,2462 132.1'411 398o6 612.9 -13o5
144,00 3400959 133,7949 40404 656.2 -10.6
152,00 33o9904 134,7356 411.0 703,5 -11.3
160.00 33.8785' 135,7599 418,8 75500 -12.8
168.00 33,7385 136.8787 427.8 811.6 -13,9
176o00 33,5780 138,1118 43804 874,1 -15o6
184.00 33.3850 13904788 451.0 943o7 -17.4
192000 33.1515 141,0098 465,8 1021,9 -19,6
200o00 32,8660 142,7402 483.6 1110,9 -22,1
208.00 32o5113 144o7179 505.0 1213o2 -25o3
216.00 32,0625 147.0074 531.1 1332.7 -29,2
224,00 31,4821 149.6980 563.4 1474.6 -34,2
232.00 30,7124 152o9164 604.0 1646,6 -40o6
240.00 29o6596 156,8479 656,2 1860.5 -49,4
248.00 28o1639 161,7745 725o6 2134,7 -61.7
256,00 25,9365 168o1444 821,4 2500.8 -79,7
264,00 22,4217 176.7135 961,3 3015,1 -107.8
272,00 16,4822 -171.1551 1181,3 3787.7 -153,9

SUSTAINER CUTOFF
276,14 1107400 -162o6566 1351.1 4357.4 -188.9C

"~~~* 4 .""



280.00 .11.6593 -162.518d 1350,2 4366.8 -189.4

2a8600 11,4913 -162,2304 1348,k 4306,5 -190.6

VERNIER CUTOFF 48.
289,34 11,4633 -162s1827 1347,94397-90
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SLOW MISSILE DISPER•SION

POWERED FLIGHT PARAMETERS

TIME RXD RYD RZD VXD VYD VZD
(SEC) (FT) (FT) (FT) (FT/SEC) (FT/SEC) IFT/SEC)

.000 0 1 210 .00 -. 00 .00
2.000 -0 1 237 -S01 *08 27.40
4.000 0 1 320 -. 00 e16 55.87
6*000 0 1 461 S01 .24 85.67
8,000 0 2 663 ,04 *31 116.26

10.000 0 3 927 *07 .39 148.31
12.000 0 3 1257 *12 .47 181e69
14.000 1 5 1655 .17 .55 216.45
16.000 1 6 2123 .74 .63 252,.67
18.000 6 7 2666 5011 .73 290,32
20.000 25 9 3286 13,92 .83 329,30
22.000 65 10 3984 '27,30 '95 369,47
24.000 137 12 4764 45,37 1.08 410.71
26.000 250 15 5628 68.26 1,21 452,89
23.000 413 17 6577 95.89 1.35 495,93
30.000 636 20 7612 127,33 1,47 539,98
32.000 925 23 8737 162,48 1,58 584.99
34.000 1288 26 9953 201.36 1,63 630.80
3b.000 1733 30 11261 244,03 1,58 677,32
38.000' 2267 33 12662 290.50 1,3;i 724,45.
40.000 2897 35 14159 340.72 .84 771.95
42,000 3632 35 15750 •394.20 -920 819,48
44.000 4476 34 17436 450.55 -1,79 866,22
46,000 5436 29 19214 509045 -2,49 911,48
48.000 6516 25 21081 571.10 -1042 955.52
50.000 7722 24 23036 636,17 -007 999.24
52.000 9063 24 25078 705.27 ,84 1043,34
54o000 10546 26 27209 778.82 1.14 1088.08
56.000 12181 28 29431 856,78 .78 1133,65
58.000 13977 29 31745 939,05 -,25 1180,13
60.000 15941 27 34152 1025.92 -1.87 1227.38
62.000 18084 21 36654 1117.67 -4.00 1275.29
64.000 20415 11 39254 1214.67 -6,47 1323.81
66,000 22946 -5 41951 1316,79 -9,13 1373,35
68.000 25685 -26 44748 1423,79 -11.94 "1424,19
70.000 28644 -53 47648 1536.08 -14.83 1476.23
72.000 31833 -85 50653 1653.98 -17,76 1529,29
74.000 35264 -124 53766 1777,79 -20,73 1583.2076.000 38948 -168 56987 1907.49 -23,71 1638,18
7,0ooo 42898 -218 60320 2043,01 -26,71 1694,40
80.000 47125 -275 63765 2184.70 -29.71 1751.68
82,000 51641 -337 67327 2332,78 -32,73 1809.82
84.000 56460 -406 71005 2487,47 -35,75 1868,62
86,000 61595 -480 74801 2648,99 -38,79 1927,94
88.000 67061 -561 78717 2817.50 -41.82 1987,63090.000 72870 -648 82752 2993.06 -44,84 2047,74
92,000 79037 -740 86909 3175.04 -47,79 2109.39
94,000 85575 -839 91191 3363,57 -50,69 2172.60
96.000' 92496 -943 95601 3558,95 -53,51 2237.28
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900000 99815 -10.3 100141 3761.44 -56,28 2303.32100.000 107547 -1168 104815 3971,38 -58,99 2370.69. + 102,000 115706 -1289 109625 4189,08 -61,65 2439,37104,000 124309 -1415 114573 4414,90 -64.27 2 5 0 9 ,3 5
106.000 "133371 -1546 119663 4649.20 -66.85 2580,71108,000 142911 -1682 124897 4892,24 -69,39 2653,781106000 152946 -1823 130279 5144,47 -71,92 2728,69112.000 163496 -1970 135813 5406.40 -74,43 2805,51114.000 174579 -2121 141502 5678,61 -76,94 2884.33116.000 186217 -2277 147352 5961,74 -79,45 2965.261180000 198434 -2439 153365 6256.56 -81.97, 3048.47120,000 211252 -2605 159547 6564.02 -84.51 3134.19122.000 224699 -2777 165904 6884,96 -87.10 3222,83Z24.000 238801 -2954 172441 7220,30 -89,72 3314.90126.000 253590 -3136 179165 7571,31 -92.39 3410,68128.000 269098 -3323 186086 7939,37 -95.13 3510,53

BOOSTER CUTOFF
129,032 277393 -3422 189737 8136.48 -96,56 3563.77

130.032 265546 -3519 193291 0169.90 -97.51 3545.85131,032 293733 -3617 196828 8203,42 -98,45 3528.02

BOOSTER JETTISON
132.032 301953 -,3716 200347 8237.05 -99,37 3510,27
134,000 318236 -3913 20'224, 8310,64 -100,46 3478.73136.000 334932 -4114 2.14150 8386,12 -100.14. 3446.71138.000 351781 -4310 221010 8462,74 -94,61 3413,16140.000 368784 -4490 227802 8540.20 -85,43 3378,48* 142,000 385942 -4650 234524 8618.35 -74.10 3343,24144.000 403258 -4786 241174 8697.26 -62.40 3307.83146.000 420732 -4902 247755 8777,33 '-54.01 3272.60148,000 438368 -5006 254265 8858,55 -51.04 3237.62150.000 456167 -5109 260705 8940,62 -53,03 3202.80152.000 474130 -5220 267076 9023.36 -57,95 3168.12i55'40000 492261 -5342 273378 9106,79 -63.70 3133,62156.000 510558 -5474 279611 9190,96 -68,70 3099.350153,000 529025 -5615 285776 9275,90 -72.01 3065,33160.000 547662 -5761 291873 9,361'61 -73.60 3031,58
162.000 566472 -5909 297'902 9448.05 -74.04 2998.08164.000 585455 -6057 303865 9535.25 -74,13 2964,88166,000 604613 -6206 309762 9623,23 -74,30 2931,99168,000 623948 -6355 315593 9712.01 -74,97 2899.421700000 643462 -6516 321360 9801,61 -76,25 2867,17172.000 663155 -6660 327062 9892.04 -78,02 2835.24174.000 683031 -6818 332701 9983,31 -80,04 2803,65V, 176.000 703089 -6980 338277 , 10075,45 -82.10 2772,40!178.000 723333 -7146 . 343791 10168.47 -84,18 2741,48180.000 743764 -7317 349243 10262,40 -86,14 2710.92182,000 764383 -7491 354634 10357,24 -87,89 2680.72S184.000 785193 -7668 359966 10453,03 -89,58 2650.88186,00o 806196 -7849 365239 10549.78 -91,27 2621,42188,000 827393 -8034 370452 10647,52 -92,95 2592,33190,000 848787 -8221 375608 10746,26 -94,59 2563,64"192,00o 870379 -8412 '3d0707 10846,03 -96,25 2535,34194.000 892172 -8606 385749 10946.86 -97,93 2507,44196,000 914167 -8804 390737 11048,76 -99.63 2479.96
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198,000 936'367 -9005 39567o 11151,77 -101034 Z4t2 89
200.000 958775 -9209 400549 11255,91 -103.08 2424,26

o202.000 981392 -9417 405375 :11361,21 -104.84 2400.07
204.000 1004220 -9628 410149 11467.69 -106.61 2374.33
206.000 1027263 -9843 414872 11575,39 -108,41 2349,04
208.000 1050523 -10062 419546 11684,33 -110.24 2324,23
210.000 1074001 -10284 424170 11794,55 -112.08 2299.89
212.000 1097702 -10510 428746 11906.,8 -113,95 2276,06
214,000 1121627 -10740 433274 12018,96 -115.84 2252,71
216,000 1145778 -10974 437757 12133,21 -117,75 2229,88
218.000 1170160 -11211 442194 12248,88 -119,69 2207,59
22u.000, 1194775 -114.J 446587 12366.00 -121.65 2185.83
224*000 1219625 -11698 410938 12484.62 -123.62 2164.63
224.000 1244714 -11947 455246 12604,77 -125,53 2144.000
226,000 1270045 -12200 459514 12726,49 -127,47 2123,95
228,000 1295621 -12457 463742 12849,84 -129o42 2104.51
230.000 1321446 -12718 467933 12974,85 -131.41 2085.68
232,000 1347522 -72983 472066 13101,58 -133.41 2067,48
2340000 1373853 -13251 476203 13230.08 -135,44 2049,94
236,000 1400443 -13524 480286- 13360,39 -137.49 2033,06
238,000 1427296 -13801 484336 13492,57 -139,57 2016,88
240.000 1454415 -14082 488353 13626.69 -141.67 2001.40.
242.000 1481804 -14368 492342 13762.79 -143.75 1986.65
244.000 1509467 -14657 496301 13900,94 -14 .83 1972.66
246.000 1537409 -14951 500233 14041.22 -147,94 1959.44
248.000 1565634 -15249 504139 14183,68 -150.0'7 1947,02
250,000 1594145 -15552 508022 14328.39 -152.23 1935,43
251,.000 1608510 -15704 509954 14401,62 -153,31 1929,95'
252.000 1622949 -15858 511882 14475.44 -154.40 1924,69
253,000 1637461 -16013' 513804 14549.87 -155.50 1919,64. ,
254,000 1652049 -16169 515721 14624,90 -156.60 1914,83
255,000 1666711 -16326 517634 14700.57 -157,70 1910,23
256,000 1681450 -16485 519541 14776.86 -158,81 1905,87
251.000 1696265 -16644 52'1445 14853.80 -159,93 1901,75
258.000 1711158 -16805 5?3345 14931,40 -161.05 1897,86
259.000 1726128 -16966 525241 15009,67 -161,18 1894,#2
260,000 1741177 -17129 527133 15088.62 -163,31 1890083
261,000 1756306 -17293 529023 15168,26 -16ý,41 1887,69
262.000 1771514 -17458 530909 15248,61 -165,52 1884.80
2630000 1786803 -17624 532792 15329,67 -164.63 1882,18
2649000 1802174 -17791 534674 15411,47 -16;,75 1879,82
265.000 1817626 -17959 536552 15494.01 -16 ,88 1877,73
266,000 1833162 -18129 538429 15577,32 -170.01 1875,92
267.000 1848781 -18299 540304 15661,39 -17 114 1874,38
268.000 1864485 -18471 542178 15746.26 -172.29 1873,14
269,000 1880274 -18644 544051 15831,93 -173,43 1872,18
270,000 1896149 -18818 545922 15918,41 -174,58 1871,53
271,000 1912111 -18993 547794 16005,74 -175.74 1871,17
27i*000 1928161 -19169 549665 16093,92 -176,90 1871,13
273,000 1944299 -19347 551536 16182,96 -178,07 1871,40
274,000 1960527 -19526 553407 16272,90 -17• 24 1871,99
272,000 1976845 -19705 555280 16363,74 -180,42 1872,90
276,000 1993255 -19886 557154 16455,50 -181,61 1874,16
277.000 2009756 -20069 559028 16548,21 -182,80 1875,75
278,010 2026351 -20252 560905 1664.,88 -183,99 1877,69
279,000 2043040 -20436 562784 16736,53 -185,20 1879,99
280.000 2059825 -;0622 564665 16832.19 -186,41 1882,65
281,000 2076705 -20809 566549 16928.87 -187,62 1885,68



282.*000 2093683 -40998 568437 17026,61 -188,84 1889.09

283.000 2110759 -21187 t70326 17125.42 -190.07 '1892.89

284,.000 2127934 -2137d 572223 -17225.32 -191o30 1897.08

285.000 2145210 -21569 574122 17326.35 -192.54 1901.68

286,000 2162587 -21763 576026 17428,52 -193.79 1906,69

287o000 2180067 -21957 577935 17531,87 -195.05 1912.13

28b,000 2197651 -22153 579851 17636,42 -196,31 1918,00

289,000 2215340 -22350 581772 17742,20 -197,57 1924,31

290.000 2233136 -22548 583699 17849.24 -198o85 1931,08

291.000 2251039 -22748 '585634 17957,57 -200.13 1938.31

292e000 2269051 -22948 587576 18067.22 -201.42 1946.02

2939000 2287174 -23150 589526 18178.22 -202.71 1954.22

294.000 2305408 -23354 591485 18Ž90,62 -204.02 1962.92

295.000 2323756 -23558 593452 18404.43 -205,32 1972.13.

296.000 2342218 -23764 595429 18519,71 -206.64 1981.87

297.000 2360796 -23972 597416 18636.49 -207.96 1992,14

298,000 2379491 -24180 599413 18754.80 -209.29 2002.98

299,000 2398306 -24390 601422 18874.70 -g10o63 2014.38

300,000 2417241 -24602 603442 18996.21 -211097 2026,36

301o000 2436299. -24814 605475 19119.39 -213,32 2038.95

30Z,000 2455480 -25028 60752.0 19244.29 -214,68 2052.15

303.000 2474788 -25244. 609580 19370.95 -216.04 2065.99

304.,000 2494223 -25460 611653 19499,41 -217.40 2080,48

305*000 2513787 -25618 613740 19629.75 -218.77 2095.65

300.000 2533483 -25898 615844 19762.00 -220,15 2111.50

.307.000 2553312 -26119 617964 19896.23 -221,53ý 2128.07

308.000 2573276 -26341 620100 20032.49 -222,92 2145.37

309*000 2593377 -26564 622255 20170,85 -224.30 2163,43

3100000 2613618 i.-26790 624427 20311,38 -225.69 2182.26

1 311.000 2634001 -. 7016 626619 20454.14 -227.09 2201091

312,000 2654527 -27244 628832 20599.20 -228,48 2222,3'8

313.000 2675200 -27473 631065 20746.64 -2296.87 2243,71

314,000 2696021 -27703 633319 20896.54 -231,26 2265,93

315.000 2716994 -27935 635597 21048.98 -232,65 2289.06

316.000 2738120 -28169 637898 21204.05 -234.04 2313,14

317.000 2759403 -28403 640224 21361.83 -235,42 233,8.20

318,000 2780845 -28639 642575 21522.43 -236.80 2364.28

319.000 2802449 -28877 644953 21685.95 -238.16 2391.41

320.000 2824217 -29116 647358 21852,49 -239.52 2419,63

321.000 2846154 -29356 649792 22021.60 -240.87 2448.78

328.000 2868262 -29598 652256 22193.75 -242,21 2479.02

"SUSTAINER CUTOFF
323,113 2893083 -29868 655035 22389,39 -243.68 2514,13

324o000 2912931 -30085 657252 22388,72 -245.31 2466.57
328.000 3002479 -31081 666950 22385.42 -252.66 2362,40
332.000 3092014 -32106 676151 22381,64 -260.00 2238.54

336.000 3181532 -33161 664859 22377,39 -267,35 2114.99

VERNIER CUTOFF
339,409 3257819 -34083 691890 22373.40 -273.65 2009.92
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POWERED FLIGHT PARAMETERS p
FLT PATH

TIME RANGE ALT VELOCITY ANGLE THRUST AC XI WEIGHT
(SEC) IN MI) (FT) (FT/SEC) (DEGREES) (LBS) (FPS2) (LBS)

000 .00 210 .0 .0 385445 4505 272042
2.00 800 237 27.4 90.0 385398 46.1 268934
4.00 .00 320 55.9 90.0 385557 46.6 265'827
6.00 .00 461 85.5 90.0 385924. 47.2 262719
8.00 .00 663 116.3 "90.0' 386484 47.8 259612,

10.00 .00 927 148.3 90o.o 387249 48,4 256505
12.00 .00 1257 181.7 90.0 388219- 49.1 253397
14.00 .00. 1655 216.5 89.9 389392 49.8 250288
16.00 .00 2124 252,7 89,8 390770 5006 247177
18.00 .00 2666 290.4 89.0 392350 51,4 244066,
20.00 *00 3286 329.6' 87.6 394073 52.2 240952
22,00 .01 3984 370.5 85.8 396029 53.0 237837
24.00 j02 4764 413o2 83.7 398172 5309 234719 j
26.00 .04 5628 458.0 81.4 '00500 54.9 231599
28.00 .o7 6576 505.1 79,1 402991 55.8 22847630.00 .10 7612 554.8 7607 405631 56.8 22535132.00 015 8737 607.1 74,5 407912 57.8 222224

34..21 9953 662.2 72.3 410131 58.8 219097
36.00 ,29 11261 719.9 70.2 412479 59.8 215972
38.00 .37 12663 780.5 68,2 414890 60.7 212848
40.00 .48 14159 843o8 66.2 417313 61.6 209725
42.00 .60 15751 909.4 64.3 41966C, 62.1 206603
44.00 .74 17437 97604 62.5 421864 62.1 203485
46.00' *89 19215 1044,2 60,8 424077 62.1 200369
48.00 1.07 1082 1113.2 59.2 426368 62.5 197256
5000o 1.19 23037 1184.6 57.5 428700 63.5 194145
52.00 1.33 25080 125904 56,0 431076 64,9 191036
54.00 1.68 27212 1338.1 54o4 433416 66o4 187926 I
56.00 1.88 29435 1421.0 53.o 435678 68.0 18481858.00 2.22 31750 1508.1 51.5 437817 69.7 181710
60.00 2.52 34,159 1599.7 50.2 4399o5 71.4 178602
62.00 2.91 36663 1695.8 48o8 441863 73,3 '175494
64.00 3.31 39264 1796.7 47,5 443720 75o3 172387
66.00 3071 41963 1902,7 46,3 445454 77,4 169280
68,00 4,20 44764 201309 45.1 447012 79,6 166172
70,o0 4.64 47668 2130.5 43o9 448496 81,9 163064
72,00 5,18 50678 2252.7 42,8 4497,87 8402 159956
74,00 5.76 53796 2380.6 41,8 451006 86.7 156847
76,00 6,37 57023 2514o5 40,8 452078 89.2 153738
78.00 7o03 60364 2654,4 39.8 453081 91.9 150628
80,00 7.72 63819 2800o4 38.8 453965 94.5 147517
82.00 8,46 67390 2952,7 37o9 454756 97,3 144405
e4,00 9.25 71082 3111,4 37,1 455443 100,1 141293
86.00 10.09 74892 327605 36o2 456073. 103.0 138180
88.00 10.99 78824 3448o3 35.4 456621 105.9 135066
90.00 11.94 82879 3626o8 34,6 457104 109.0 131952
92.00 12o94 17058 3812,2 33.8 457500 112,1 128837
94.00 14,02 91366 400405 33.1 457846 115.3 125720
96.00 15.15 95804 4204.1 32,4 458157 118.6 122604
98,00 16.35 100378 441100 31,8 458444 122.0 119486

100.00 17061 105090 4625o5 31.1 458707 125o6 116367
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102.00 18.94 109943 484b.0 i0. 458943 129.3 113248
104.00 20,34 114941 50'7b,6 29.9 459174 133.2 11012-7
106.00 21.82 120086 5317,9 29.4 459404 137.3 107006
.108.00 23,38 125382 5566.1 23,9 459635 141,7 103883
110.00 25.01 130835 5823.8 28,4 459874 146.3 100758
112.00 26,74 136447 6091.4 27.9 460086 151.1 97633
114.00 28,54 142226 63 6 9 .6 27,4 460297 156,3 94505
116,00 30,43 146174' 6658,9 16,9 460530 161,8 91376
118.00 32,42 154299 6960.2 16.5 461004 167,8- 88244
120.00 34050 160606 7274.4 26,1 461557 174,2 85108
122.00 36.69 167100 7602.4 25,7 462138 181,2 81967
124.00 38.98 173792 7945.4 25.3 462795 188.8 76821
126,60 41,38 180689 8304,6 24.9 463536 197,0 75670
128.00 43.90 187801 8681.4 24.6 464336 206.0 72513

BOOSTER 'CUTOFF
129.03 ý 45,24 191558 8883.2 24.4 464782 211.0 70-881

130o03 46:56 195221 8906:7 24.2 79726 36.5 70621- 131.03 47,89 198870 '8930,4 24.1 79758 36,7 70361

BOOSTER JETTISON
132.03 49,22 202504 8954,4 ,"23.9 79789 36.8 7o1•1

134.00 51.86 209619 9009.9 23,6 .79346 41,0 62455
136,0o 54,56' 216802 9067.3 23.3 79458 41,4 61934
13.800 0 7.29 2-M934 9125.6 22,9 79580 41.8 61414
140.00 60.04 231014 9184.6 22.6 79687 42,2 60894
142.00 62.81 238041 9244,4 22.2 79761. 42,6 60373
144,00 65,60 245013 9305,3 21.9 79812 43,0 59853
146.00 68,42 251932 9367,7 21,6 79856 43,3 59332
148.0o 71.27 258798 9431.0 21.3 79893 43.7 58812
10.000 74,14 265613 9497.1 20,9 79925 44,1 58291
152.00 77,04 272376 9.563,5 20,6 79947 44,5 57770154,00 79,96 279089 9631,1 20,3 79938 44,,9 57249
156,00 82,90 285752 9699.7 20.0 79930 45,3 56728
'158,00 85,88 292367 9769.5 19.7 79923 45,7 56208
160.00 88,88 298934 9840,5 19,4 79916 46,1 55687
162.00 91,90 305455 9912,6 19,1 79910 46,6 55166
"164,00 94,95 311930 9985,8 18,9 79904 47.0' '54645
166.00 98,03 318361 10060.3 18.6 79898 47.5 54124

.168.00 101,14 324748 10135.8 18,3 79893- 47.9 53603
170.00 104.27 331094 10212,6 18.0 79888 48.4 53082
172.00 107,43 337398 10290.6 17.8 79883 48.9 52561
174.00 110,62 343662 10369,8 17.5 79878 49,3 52.040
176.00 113.83 349888,10450.2 17,3 79874 49,8 51519
178,00 117,08 356077 10531,9 17,0 79869 50,3 . 50998
180.00 120.35 362229 10614,8 16.8 79865 50,9 50477
182.00 123,65 368347 10698,9 16,6 79860 51,4 49956
184,00 126,99 374432 10784.3 16,3 79856 51,9 49435
186.00 130.35 380484 1o871,0 16,1 79851 52.5 ý48915

'188,00 133,74 386505 10958,9 15.9 79847 53,0 48394
190.00 137.16 392497 11048.2 15,7 79843 53.6 47873
192,00 140.6) 398462 11138,8 1505 79839 54.2 47352
194,00 144,09 404400 11230.8 15,3 79835 54,8 46832
196,00 . 14'7,61 410313 11324,1 1501 79831 55,4 46311
198.00 151.15 416203 11418,8 14,9 79827 56,0 45790
200,00 154.73 422071 11514.9 14.7 79824 56.7 45270
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202,00 i:,34 4i7919 11612,4 146 79820 57,3 44749
204.00 1bf ,8 433749 117114. i4,4 79816 58.0 44228
206.00' 165.65 439561 11811,8 14'.2 79812 5,8.7 43708
208.00 169,36 445356 11914.8 14,1 79808 59,4 43187
2'10.00 173.10 451142 12017.2 13.9 79805 60.1 42667
212.00 176,80 456915 12122.2 13.8 79801 60.9 42146
214,00 180,69 462678 12228.8 13,6 79797 61,6 41626,
216.00 184,53 468433 12337.0 13.5 79794 62.4 41105
218.00 188.41 474182 12446,8 13,4 79790 63.2 40585
220.00 192,33 479927 12556,3 13.2 79787 64.0 40065
222.00 196.28 485671 12671.5 13.1 79783 64.9 39544
224,00 200.27 491414 12786,4 13,0 79780 65,7 39024
226.00 204.29 497160 12903.1 12,9 79776 66,6 38504
228.00 208.36 502911 13021,7 12.b 7.9773 67.5 37983
230.C0 212,46 508668 13142,1 12.7 79770 68,4 37463
232200 216.60 514435 13264,4 12.6 79766 69.4 36943

.234,00 220,78 520214 13388.6 12,5 79763 70.4 36423
236.00 224,99 526006 13514,9 12,4 79759 71.4 35902
238,00 229.25 p31815 13643,2 12,3 79756 72,5 35382
240.00 233,5 . 537b43 1,3773.6 12,2 79753 73.5 34862
242.00. 237,69 543492 1390b.2 12,2 79750 74.6 34342
244.00 242,27 549368 14041.0 12.1 79746 75,8 33822
246.00 246,70' 555270 14178,0 12,1 '79743 77,0 33302
248,00 251.16 561202 14317,5 12.0 79740 78.2 32782
250,00 255.68 567169 14459,3 12.0 79737 79.4 32261 V
251,00 257,95 570165 14531.2 11,9 79736 80.1 32001
252,00 260,23 573.171 14603,7 11.9 79734 80,7 31741
253,00 262,53' 5761b7 14676,8 11,9 79733 f1,4 31481
254,00 264.83 579213 14750,6 11,9 79731 82.1 31221

S255,00 267,15 582251 14825,0 11,9 7973o 82,8 30961
256,00 269,48 585298 14900.1 11,8 79729 83.5 30701
257,00 271,82 588:59 14975,9 11,8 79727 84.2 30441
25L,.00 274,17 591431 15052.4 11,8 79726 84.9 3C181
259.00 276.53 594515 15129,6 11.8 79724 85,6 29921
260,00 278,91 597612 15207.5 11,8 79723 86.4 29661
261.00 281.30 600723 15286.2 11,8 79722 87.2 29401
262,00 283,70 603846 15365,5 11.8 79720 87,9 29141
263,00 286,11 606988 15445,7 11.8 19719 88,7 28882
264,00 288,54 670142 15526.6 11.8' 79718 89.5 28622
265,00 290,97 613311 15608,3 11,8 79716 90,3 28362
266,00 293,42 616496 15690,8 11.8 79715 91,2 28102
267,00 295,88 619698 15774,1 11,8 79714 92.0 .27842
268.00 298.36 622917 15858,2 11,8 79712 92.9 27582
269.00 300,85 626153 15943,2 11,8 79711 93.8 27322
270,.00 303,35 629407 16029.0 118 79710 94,7 27062
271,00 305,86 632680 16115.7 11,6 79709 95.6 26802
272,00 308,39 635972 16203.3 11,8 79708 96.5 26542
273,00 310.93 639283 16291.8 11.8 79706 97,5 26282
274,Co 313,48 642615 16381,2 11'8 79705 98,5 26022
275,00 316,05 645967 16471.6 11,8 79704 99.4 25762
276,00 318,63 649341 16562,9 11,8 79703 100,5 25502
277.00 321,22 652737 16655,2 11,8 79702 101.5 25242
278,00 323,83 656156 16748,5 11.8 79701 102,5 24983
279,00 326,46 659599 16842,8 11.8 79700 103,6 24723

S280,00 329,09 663065 16938,2 11.9 79698 104,7 24463
281,00 331,74 666556 17034,6 11,9 79697 105,8 24203
282,00 334,41 670073 17132,1 11,9 79696 107,0 23943263,00 337,09 673615 17230,8 11,9 79695 108,2 23683
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284.00 339,79 677185 17330.5 11.9 79694 109.4 23423
285.00 342:50 680781 174315 12:0 79693 110.6 23163
286.00 345,22 684407 17533,6 12,0 79692 111.8 22903
287,00 347.96 688061 17636,9 12,0 79691 113.1 22644
288.00 350,72 691745 17741,5 12.0 79690 114,4 22384
289,00 353,49 6954u0 17847j3 12,1 79689 115.8 22124
290.00 356.28 699206 17954.5 12.1 79688 117.2 21864
291,00 359.o0 702985 18063.0 12.1 79687 118.6 21604
292.00 361.90 706797 18172.8 12.2 79686 120.0 21344
293.00 364474 710643 18284,1 12.2' 79685 121.5 21084
294.00 367.59 714523 18396,8 12.2 79685 123.0 20825

* 295.00 370.46 7!8440 18510,9 12,3 79684 124.6 20565
296.00 373.35 722394 18626.6 12.3 79683 126.1 20305
297.00 37C.25 726384 18743,8 12.4 79682 127.8 20045
298.00 379,17 730414 18862,6 12.4 79681 129.5 19785
299,00 382.11 734485 18983.1 12.5 79680 131.2 19525

'300,00 385.07 738595 19105.2 12.5 79679 132.9 19266
301.00 388,04 742747 19229.0 12.6 79678 134.8 19006

* 302.00. 391.03 746942 19354,6 12'6 79677 136.6, 18746
303.00 394,04 751182 19482,0 12.7 79676 138.5 18486
"304.00 397.07 755467 19611.3 12,7 79675 140.5' 18226
305.00 400.12 759798 19742,5 12.8 79675 142.5 17966
306.00' 403,19 764177 19875.7 12.8 79674 144,6 17707
307.00 406.27 768605 20010j9 12.9 79673 146.8 17447
308,00 409,38 773084 20148.3 12.9 79672 149.0 17187
309.00 412.51 777613 20287.8 13.0 79671 151.3 16927
310,00 415,65 782196 20429.5 13.1 79670 153.6 16667
311.00 428o82 786833 20573.6 1301 79669 156.1 16408
312.00 422.01 '791526 20720.0 13.2 79667 158.6 16148
313.00 425.22 796276 20068.9 13.3 79666 161.2 15888
314.00 428.45 801085 21020.3 13,3 79665 163.8 15628
315.00 431.70 805955 21174,4 13.4 79663 166.6 15368
316.00 434,98 810887 21331.1 13.5 79661 169.5' 15109
317.00 '438.28 81588e 41490.7 13.5 79659 172.4 14849
318.00 441.6c 820943 21653.2 13.6 79657 175.5 14589
319.00 444094 8Z6072 21816.7 13.7 79655 178.7 14329
320.00 448.31 831270 21987.3 13.8 79652 182.0 14070
321.00 45107o 836539 22158.6 13.9 79301 184.6 13810'
322.00 455.12 841k81 22133.1 1.4,0 '79297 188.1 13551

SUSTAINER CUTOFF
323.11 458.95 847918 22531.4 14.1 79293 192,2 13263

324.00 462.02 852758 22527.7 14.0 1270 3.1 13256
328,00 475.83 874511 22511.1 13,9 1270 3.1 132?4
332.00 489,63 8961i0 22494,8 13,9 1270 3.1 13193
336.00 503.0 917587 22478,7 13.8 1270 3.1 13161

VERNIER CUTOFF
339.41 !15.13 945772 22465.2 13.7 1270 3.1 13134
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SLOW MISSILE DISPERSION

PREMATURE CUTOFF
PARAMETERS

TIME GEOD, LAT* LONG. FREE-FALL DOwN-RANGE CROSS-RANGE
TIME DISTANCE DISTANCE(SEC.e (DEG.) (DEG,) (SEC*) (NeMIoI (NoMIo)

2000 34.7960 120.5890 501 .0 00
8.00 34.7960 120.5890 11.0 .0 .016.00 34.7960 120.5891 21.8 .0 .0

24.,00 34.7959 120.5946 34.2 .0 0032.00 34,7956 120.6180 47.8 1.5 *040.00 34.7952 120.6693 62.2 4.0 -.048.00 34,7949 120.7564 76.7 8.3 -. 1
56.00 34.7932 1.20.8884 90.9 14'.8 -. 172.00 34.7943 1'21'3630 121.8 38.2 -. 680.00 34,7947 121.7511 139.0 57.4 -1.1
88.00 34,7932 122.277, 157.4 83,4 -1,796.00 34.7873 122.9769 177.2 118.0 -2.6104.00 34.7727 123.8984 199.4 163.6 -3.7112,00 34,7426 125.1146 224,7 223.7 -5.1120.00 34.6839 126.7436 254.5 304,4 -7.6.128.00 34.5691 128.9974 291.7 416.2 -9.8

BOOSTER CUTOFF
i29.0; 34.5476 129.3508 297,2 433,7 -10.3

136.00 34.5164 129.8081 298.7. 456,5 -10.8
144.00 34.4420 130.3604 300.2 484.1 -9.3152.00 34.3885 1'30.9435 301.9 513.3 -9.4160.00 34.3457 131,5624 303.9 544.1 -10.5168,00 34.2849 132,2186 306,4 576.9 -11.0176.00 34.2210 132.9198 309,5 612.0 -11.9184.00 34.1485 133.6718 313.2 649,7 -12.8192.00 34.0645 .134.4820 317.8 690.4 -13.8200.00 33.9678 135.3598 323.2 734.5 -14.8208.00 33,8558 136,3165 329.6 782.7216.00 33.7249 137.3662 337.4 835,8 -17.4224,00 33,5704 138.5264 346.6 '894.7 -19.0

232.00 33,3861 139.8179 357.7 960.4 -20.9240.00 33,1631 141,2723 371,0 1034.8 -23.1248,00 32.8894 142.9262 387.1 1119.8 -25.7256,00 32,5481 144.8299 406.7 1218.3 -28.8264.00 32,1134 147,0523 431,0 1334.2 -32,7272,00 31,5468 149,6893 461,3 1473,1 -37,7
280.00 30,7873 152,8787 499,9 1643,5 -44,3288.00 29,7342 156,8246 550.2 1857.9 -53.2296.00 2802119 161.8415 617.9 2137.0 -65.7304.00 25,8964 168,4341 712,7 2516.1 -84,3312.00 22.1467 177,4629 853.1 3059,7 -113,6320.00 15.6095 -169,4849 1078,2 3897.2 -162.0
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323*11 SUSTAINER CUTOFF'32,1 11,7800 -162.7320 1204,8 4352,3-18'

328.00 11.6708 -162,5462 120)3,5 4365,1 -189.1336.00 1104915 - -162,2417 1201.5. 4385.9 -190,2

VERNIER CUTOFF,339,41 11,4152 -162.1121 1200.7 4394,8 -190"8
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NOSE LEFT DISPERSION

POWERED FLIGHT PARAMETERS

TIME RXO RYD RZD VXD VYD VZD
fSEC) (FT) (FT) (FT) (FT/SEC) (FT/SEC) (FT/SEC)

,000. 0 1 210 '.00 -. 00 ,002.000 -0 1 240 -. 01 .15 30.304.000 0 1 332 *03 ,37 61.756.000 0 2 488 008 968 94.428.000 0 4 710 *16 1.06 128.38100000 1 7 1002 *26 1,54 163,70120000 2 10 1366 o39 2,14 200,45
14.000 3 15 1805 .53 2,87 238.7016o000 4 22 2322 1.22 3.75 278.5418.000 10 31 2920 5.76 4.88 319,9320.000 30 42 3602 14o84 6.29 362o7722,000 73 56 4372 28.62 7o99 406,9524.000 148 74 5231 47.23 10.00 452.3426.000 265 96 6182 70.80 12.35 498,8228.000 434 123 7227 99.28 15.04 546.29300000 664 156 8368 131.72 18.06 594.9332.000 964 196 9607 167,97 21.40 644o5934,000 1339 242 10947 208.08 25002 69501636,000 1798 296 12389 252.12 29.07 746.52
38.000 2350 359 13933 300.07 33.69 798.374 u,000 3001 431 15582 351o73 38070 850,1ý44,0000 3758 514 17333 405.58 44,22 901.2744,000 4625 610 19186 461,83 52.18 950,9646.000 5607 724 21137 520,86 62.66 999.7948.000 6711 861 23185 583.38 74,11 1048,9150*000 7944 1021 25333 649,94 86.22 1098,97520000 9314 1207 27582 720,90 99.20 1150.18
54.000 10830 1419 29934 796.53 113.01 1202.4856,000 12503 1659 32392 876,72 127,66 1255.9658000 14340 1930 34959 961'44 143,36 1310.79
60:000 16352 2234 37637 1051.12 159:37 1366o8562,000 18549 2562 40427 1147,30 167,97 1423.7664.000 20945 2902 43332, 1249,95 171,94 1481.4566.000 23553 3249 46354 1358,45 174.01 1540.4068.000 26383 3598 49495 1472*54 174.95 1601.0370.000 29447 3948 527)9 1592050 175.03 1663.1972.000 32757 4298 56149 1718,63 174,85 1726.8174.000 36326 4647 59667 1851o18 174,54 1791,6976.000 40166 4996 63316 1990.10 174.20 1858.1078.000 44290 5344 67100 213.,30 173,89 1926.2180.000 48711 5691" 71022 2287.06 173,68 1995,85829000 53443 6039 75085 2445.62 173.65 2066,8584.000 58499 6386 79290 2611.20 173o84 2139,0686.000 63893 6734 83641 2784.01 174,42 2212o3588.000 69640 7084 88141 2964028 175,77 2286o6490.000 75755 7438 92789 3152.10 177.82 2362.0092.000 82253 7796 97590 3 3 4 6 .90 180.51 2439.4694.000 89147 8160 102548 3548,89 183o79 2519,1296.000 96453 8532 107666 3758.42 187.66 :600.92
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96.000 1041db 8911 112953 3975.89 192.06 26 8 4,o6
lOCO00 112362 9300 118409 4201,71 196,95 2770,95
106O000 120999 96ý9 124038 4436,30 202.34 2859,23(1040000 130114 10110 129847 4680,16 208,18 2949,78
106,000 139726 10532 135839 4933,79 214,45 3042.72
108.000 149856 10968 142020 5197.60 221.12 3138,49
110.000 160524 111,17 148395 5472.23 228.20 3237,29
112.000 ' 171752 11881 154971 5758,40 235,68 3339,29
114.000 183566 2360 161755 6056.94 243,57 -, 3444.72
116.000 195989 12856 168752 6368.81 251,89' 3553.83
118,000 209050 13368 175972 6695.11, 260.67 3666,94
120.000 222780 13899 183423 7037,22 269,90 3784,48
.122,000 237211 14448 191114 7396.41 279,62 3907,10
124.000 252378 15017 199055 7774,13 289,94 4035.53

BOOSTER CUTOFF
125.532 264518 15468 205316 8 0 77,12 298.29 4138.21

126,532 272613, 15766 209446 8111,81 298,59 .4122.94
127,032 276673 15916 211506 8129.20 298.75 4115,34

BOOSTER JETTISON
128,532 288906 16364 217662 8181,53 299,24 4092.70

130.000 300959 16804 223655 8238.83 30o.o3 4073,60
132,000 317515 17405 231777 8317,50 300.49 4047,81
1349000 334230 18002 239845 8398,06 295.60 4019,74
136.000 351108 18584 247854 8480,18 285.71 3989.26'
138.000 368151 19143 255801, 8563.47 272,80 3957,43
140,000 385363 19674 263684 8647.75 .258,13 3924,93
142,000 402743 -20175 271501 8732,94 242,36 3892.17
144.000 420295 20643 279252' '8818.98 ,225,93 3859.39
146.000 438020 21078 286938, 8905,89 .209.10 ý826.74
148,000 455919 21479 294560 8993,67 192.09 3794,31
150.000 473995 21846 302116 9082.32 174,94 3762,17
152,000 492249 22179 309608 9171.84 157.64 3730.32
154.000 510683 22477 31703d - 9262.22 140.18 3698.80
156.000 529298 22740 324404 9355,47 122,57 3667,00
158,000 548097 22967 331708 9445,60 104.81 3636,75
160,000 567081 23159 338951 9538.63 86,88 3606,b
162,000 586252 23314 346133 9632.60 68.87 3576,14
164,000 605612 23434 353256 9727.54 50,85 3546,40
166.000 625163 23518 360319 9823,46 32,82 3517,06
168,000 644907 23566 367324 9920.40 14,80 3488,11
170,000 664846 l3577 374272 10018.37 -3,23 3459.57
172.000 684981 23552 381163 10117,41 -21,25 3431.44
174,000 705316 23493 387998 10217.75 -37,56, 3403.82
176,000 7d5853 Z3407 394778 10319.79 -47.75 3376,83
178.000 74'596 23307 401506 10423.28 -50.81 3350.31
180,000 761547 23206 408180 10527.92 -49,09 3324,13
182,000 7d8705 23111 414802 10633,72 -45,95 3298,32
184.000 810083 23022 421373 10740,78 -43,78 3272,93
186.000 831672 22935 427894 10849,15 -43,65 3248.00
1880000 853480 22846 434366 10958,81 -45.39 3223,52
190.000 875509 22753 440789 11069,78 -48.04 3199.52
1926000 897760 22654 447164 11182,09 -50,82 3176.03
194.000 92023a 22550 453493 11295.77 -53.43 3153,06
19c,000 942944 22441 459776 11410,86 -55.42 3130,62
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198.000 -965882 22328 466016 11527,39' -56. 96 3108,73200.000 969055 22213 472212 11645,41 -58,26 3087.39202.000 1012465 22095 478366 11764,95 -59,54 3066,63,204.000 1036116 21975' 484479 11886.06 -60.80 3046.,46
206.000 10600101 21852' 490552 .120)08.78 -62.12 3026.89208,000 1084152 21726 496587 12133,16 -63.64 3007,94
210.000 1108544 21597 502584 12259,25 -65.34 2989,63212,0100 1133190 - 21465 508546 12387.09 -67.08 2971.97
214.000 1158093 21329 514472 12516,74 -68,81 2954.991600 1183258 21189 520366 12648.26 -70.55 2938.71218.000 1208688 21047 526228 12781,69 -72,30 2923.1322.0,00 1234386 20900 532059 12917.11 -74*12, 2908.29222.000 1260357 20750 537862 13054.56 -75,92 2894,21224.000 1286606 20597 543636 13194.12 -77.71 2880,9122u.000 1313135 20439 549386 13335,86 -79,52 2868,41
22d~ooo 1339951 20279 555111 13479,84 -81.36 2856.75230.000 1367056ý 20114 560813 13626,15 -83.18 2845,94

* 232.000 1394457 19946 566495 13774.85 -85.06 2836.01

236.000 1450163 19598 577803 14079.81 -80.80) 2818,93238.000 1478478 !9418 583434 14 .236.23 -90.74 2811.84
240.*000 1507109 119235 56?o52 14395,42 -92.66 2805.77
.242.000 1536062 19048 594658 14557,47 '-94.57 2800.74* 2400 1565341 18857 600255. 14722.49 -96.56 2796,80246.000 1594954 18662 605846 14890.59 -98.50 2793,99
248.000 1624906 18463 611432 15061.90 -100.48 2792,35250.000 1655203 18260 617016 15236.54 -102.50 2791,92ZS1.000 1670484 18157 6119808 15325,15 -103.49 2792,18252.000 16858'4 18053 622601 15414.65 -104.48 727
253.000 1701314 17948 625394 15505.05 -105051 2936254.0000 1716865 17842 628188 159,7 -0.5 2794,92
255.000 1732507 '17735 630984- 15688,63 -1)7.'58 2796,51
236:000 1748242 17626 633781 15781,85 186 784257000 17407 1717 6368115876.05 -109.,61 2800.742513.000 1779994 17407 639382 15971,25 .-110.64 2803.40
259.000 .1796014 17296 642188 16067.48 -111.70 2806,43* 260.000 1812130 17184 644996 16164,76 -112.76 2809,84261.000 1828343 17071 647808 16263.10 -113.81 2813,64262.000 1844656 16956 650623 16362,54 -114,84 2817.84263.000 1861069 16841 653443 16463.10 -115.87 2822,45

-. 264,000 1877583 16725 656268 16564,81 -116,95 2827,47265.000 ,1894199 16607 659098 16667,68 -118,04 2832,91266.0000 1.910918 16488 661934 16771,76 -119.11 2838079267.000 1927743 .16369 664776 116877.06 -120.18 2845,12268.000 1944673 16248 667624, 16983.62 -121,23 2851.90269.000 1961710 -16126 670480 11091.47 -122.30 2859,15270.000 1978856 16003 673343 17200.64 -123.42 2866.88271,000 1996112 15880 676214 17311.16 -124.52 2875.1o272.000o 2013479 15754 679093 17423.07 -125.61 2883.82273.000O 2030959 15628 681982 17536.41 -126,69 2893.06274.000 2048552 15501 684879 17651.20 -127.76 2902.82275.000o 2066261 15373 687787, 17767.49 -128,86 2913,132760'000 2084088 15243 690706 17885.32 -129,95 2924,00
277.000o 2102033 15113 693636 18004.73 -131.07 2935,44,Al 27#h*00 2120098 149b1 696577 18125,75 -132t18 2947.46279.000 2138285 14848 699531 18248,45 -133.30 2960.09280.000 2156595 14715 702498 18372,86 -134,43 2973034

F281.000_ 2175031 14580 705477 18499.04 -135.54 2987,,23



282,000 2193594 14443 .708472 18627,02 -136.72 3001.77
283.000 2212286 14306, 711482 18756.88 -137.90 3016.99
284,000 2231108 14168 714506 18888.65 -139,07 3032,91
28,o00o 2250063 14028 717548 19022,41 -140.21 3049.54
286.000 2269154 13887 720606 19158.20 -141,34 3066.91
287.000 2288381 13745 723682 19296.10 -142.45 3085.05
288o000 230774? 13602 726776 19436.16 -143.63 3103,96
289.000 2327254 13458 729890 19578.47 -144.80 3123,69
290.000 2346904 13313 733024 19723.08 -145.95 3144,262 9L.000 236670C 13166 736179 19870.08 -147.09 3165.69
292.000 23b6645 13019 739355 20019.55 -148.28 3188.01
293,000 2406740 12870 742555ý 20171,57 -149,48 3211,26
294.000 24z6989 12720 745778 20326.23 .'-150.64 3235.41
295.000 2447394 12568 749026 20483.62 -151.83 3260.66
296.000 2467957 12416 752300 20643.83 -153.06 3286,88
297.000 2488682 12262 755600 20806.98 -154.26 3314,16
298.000 2509572 12107 758928 20973.17 -155.42 3342.54
299.o00 2530630 11951 762286 21142.51 -156.60 3372.07
300.000 2551858 11794 765673 21314.56 -157.82 3402.58
301o000 2573260 11636 769091 2.1489,80 -159.01 3434.25
302.000 2594839 11476 772542 21668.56 -160,27 3467,19
303,000 2616598 11315 776026 21850.97 -161.50 3501.46

SVSTAINER CUTOFF
301,582 2629352 11221 778071 21958,92 -162,19 3522.04

304,000 2638526 111 3 779539 21958.87 -162.97 3509.17
30oo000 2726360 104b6 793330 21958.12 -170.40 3386.09312.000 2814190 9790 806628 21956,92 -177.82 3263.34
316.000 2902015' 9064 819437 21955.27 -185.23 3140.92

VERNIER CUTOFF
317.896 2943636 8709 825337 21954.33 -188.73 3083.01

. ... ...
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POWERED N.IGHT PARAMETERS

FLT PATH
TIME RANGE ALT VELOCITY ANGLE THRUST AC XI WEIGHT
ISEC)Q MI) (FT). IFT/SECI (DEGREES) IL85) IFPSZ) ILBS)

2 .00 .00 210 .60 .0 391 961 47.0 268242
2ý 2.00 .00 240 30.3 89.9 391964 475.5 265060
2 4.00 .00 332 61s7 89.8 392183 48.1 261579

26.00 .00 488 94.4 89.8 392616 48.8 258698
2 8.00 .00 71o 128.4 89.7 393271 49.4 255517
2 *' 1.00 600 1002 163.7 89.6 -394148 50.1 252335
2 12.00 .00 1366 200.5 89.6 395251 50.8 249152
2 14.00 .00 1805 238.7 89.5 396576 51.6 245968

.2 16.00 000. 2322 278.6 89.4 398126 52.4 242783
2ý 18.00 .00 29Z0 320.0 88.8 399896 5393 239595
2 .20.00 .01 3602 363.1 87.5 40'1826 $4.1 236406

-222.00 .01 4372 , 408.0' 85.9 404006 55.1 233215
2[ 24.00 o03 5231 454o9 83.9 406390 56.0 230021

226.00 0.05 6182 504.0 81.8 408961 57.1 226824
228.00 o07' 7227 555.4 79.6 411711 58.1 '223624

230.0'0 .11 8368 609.6 77.4 414320 39.2 220422
232.00 .16 9608 666.*5 75.3 416703 602 217219
234.00 e22 10947 726.1 73.2 419130 61.3 214018
236.00 .30 12389 788.5 71.3 421674 62.3 210818
2.38.00 s39 13934 853.6 69.3 424234 63.2 207619

2, 40.00 .50 15582' 920.9 67.4 426740 63.6 204422
2 42.00 .62 17334 989.3 65.7 429046 63.5 201228
2e', 44.00 .77 -19187 1058.5 64.0 431407 63.5 198037

.J2 46.00 .93 21138 1129.1 62.4 433885 64.1 194849
248.00 1.11 23186 1202.5 60.8 436399 65.4 191663
250.00 1.19 25335 1279.7 59.2 438956 66.9 188477

2. 52.00 1.45 27584 1361.0 57o7 441450 68.6 185293
2 ~54.00 1.68 29937 14. 563 443817 703 128

.2 56.00 1.97 32397 1537.0 54o9 446130 72.1 178924
2, 58.00 2.30 34964 1631.9 53*5 448342 74.0 175740
2: 60.00 2.66 37643 1731o6-f '52.2 450468 76.1 172557
2, 62.00 3.03 404316 1836.2 50.9 452438 78.4 169373
2 64.00 3.41 43343 1945.9 49.7 454209? 80.7 166189
2 . , 66s00 3.85 46364 2061.2 48.5 455884 83.2 163004

2 , 8000 4.32 49512 2182.3 47.3 457375 85.7 159819

2, 70.00 4.86 52780 2309.3 46.2 458770 88.3 156633
.2 72.00 5.41 56175 2442.6 45.1 459977 91.0 .153446

2.76.00 6.b61 63356 2728.3 43.1 462080 96.6 147070
1 8.00 7.30 67148 2881.0 42.1 462973 99.5 143881

2ý80.00 8.03 71080 304f1*4 41.2 463739 102.5 140691
2 82.00 8.80 75154 3206.7 40.3 464409 105.5 137500

2'84.00 9*64 79373 3380.0 39.4 464986 108.6 134307

2 860 102 834 35603 38.6 465504 111.8 131114

2, 60 o4 885 3779 384692 151172

2I 900 24 99734o 3,'4'6 185142



1020oo 19.85 124389 5281.7 33.1 468005 142.0 105530
104.00 21.33 130252 5536,1' 32,6 468236 146,6 102326
106.00 22.90 136306 5b00,6 32.0 468475 151.5 99121
108.00 24,56 142556 607D*7 31.5 468730. 156.6 95913
110.00 26,29' 149010 6362.2 31.0 469000 162.4 92703
112.00 28.11 155674 6660.8 30.6 469260 168,4 89491
114,o 30,04 162557 6972.2 30.1 469595 174,9 86277
116,00 32.05 169667 7297,6 29,7 469977 181.8 83059
118,00 34.18 177012 7638,0 29.3 470637 189.5 79838
120,00 36.40 184603 7994,8 26,9 471406 197.9 76612
122,00 38,75 192451 8369,6 28,5 472246 207.0 73379
124.00 41,20 200568 8763,9 28,1 473154 217,0 70139

BOOSTER CUTOFF
125.53 43,17 206976 9080.4 27.8 473911 225.4 67653

126,53 44.48 211210 9104.4 27.7 80652 38,7 67386
127.53 45,80 215431 9128,6 27,5 80681 38,8 67118

BOOSTER JETTISON
128,53 47,12 219641 9153.0 27,4' 80713 39.0 66851

130.00 49,07 225802 9195,8 27,1 80259 43,7 59320
132.00 51.75 23/,lo5 9255,0 26,8 80320 44,1 58785
134,00 54,44 242490 9315.2 26.5 80380 44,5 58249
136.00 57,17 250771 9376,0 26.1 80480 44,9 57713
138.00 59.92 259007 9437.6 25.8 80615 45,4 57178
140.00 62,70 267194 9500.3 25,5 80734 45.9 56642
142.00 65,49 275334 9564,1 25.1 80814, 46,3 56107

U 144.00 68,32 2C3424 9629,1 24,8 80870 46,8 55571
146.00 71,17 291468 9695.5 24,4 80917 47.3 55036
148,00 74,05 299464 9763.2 24,1 80956 47,8 54500
150.00 76,96 307414 9832,2 23,8 80989 48,2 53964
152,00 79,89 315326 9902,7 23,5 80993 48,7 53428

S154,00 82,84 323182 9974,4 23,2 80984 49,2 52892
156.00 85.83 331001 10047,6 22,8 80977 49.7 52356
158.00 88,84 338780 10122.1 22,5 80970 50.2 51820
160.00 91,88 346517 10198.0 22.2 80963 50.7 51284
.162.00 94,95 354216 10275.2 22,0 80957 51.3 50747
164.00 98.05 361878 10354,0 21.7 80952 51.8 50211
166,00 101,18 369503 10434,1 21,4 80946 52,4 49675
168.00 104.33 377093 10515,8 21.1 80941 52.9 49139
170.00 107.51 364649 10598.9 20,8 80937 53,5 48603
172.00 110,73 392174 10683.5 20.6 80932 54,1 48067
174.00 113.97 399668 10769.9 20.3 80927 54.7 47531
176,00 117,25 407132 10858.3 20,1 80923 55.4 46995
178,00 120,56 414570 10948,6 19.8 80919 56,0 46459
180,00 '123,89 421983 11040,4 19,6 80914 56,6 45923
182,00 127,26 429371 11133.6 19,4 80910 57.3 45387
184,00 130,67 436737 11228.5 19.1 80906 58,0 44851
186,00 134,10 444082 11325,0 18,9 80902 58,7 .44315
188.00 137,57 451407,11423,2 18,7 80898 59.4 43779
190,00 141.07 458714 11523,0 18,5 80894 60.1 43243
192.00 144,61 466006 11624,5 18,3 80890 60,9 427076 194,00 148,18 473283 11727,7 18,1 80886 61,7 42171
196.00 151.78 480548 11832.6 17,9 80883 62,4 41635
198.00 155,42 487802 11939o4 17,7 80879 63.3 41099
200,00 159,10 495048 12047,9 17.5 80875 64,i 40564
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2,02,00 162,81 512207 12156,2 17,3 80872 64,9 40028
204.00 166,56 5(1921. 12270,4 17,2 80868 65,8 39492
2'06.00 170.34 5:67b5 12384,5 17.0 80865 66,7 38956,K:208.00 174,16 523986 12500,6 16,8 80862 67,7 38421

*210600 178.02 531223 12618,7 16,7 80858 68,6 37885
212.00 181,'92 538462 12738.8 16,5 80855 69.6 37349
'214.00 185,86 545708 12861.0 16,4 80851 70,6 368364
216.00 189,84 552963 12985,4 16,2 80848 71.,6 36278
218,.00 193,85 560230 13111,9 16,1 80845 72,7 -35742
220,00 197,91 567511 13240.7 16*0 80841 73,8 35207
222400 202.01 574808 .13371,8 15.9 80838 74,9 34671,
224,oo .206,15 582126, 13505,2 15,8 80835 76.1 34136
226.00 210,33 589466 13641,1 15,6 80832 7.7.3 .33600
228.00 214,56 596831 13779.5 15,5 8082'9 78,,6 33065
230*00 218.8) 60)4225 13920.4 15,4 80826 79,9 32529
232,00 223.14 611650 14064.0 15,4 ý80823 81,2 31994
234.00 227,50 619110 14210.4 15,3 80820 62,6 31459
236,00 231,91 626608 14359,5 15,2 86817 '84.0 30923
238,00 236,36 634146 14511,5 15,1 80815 85.5 30388
240,00 240,86 641730 14666,6 15.0 80812 87,0 29852
242:00 245,40 649362 14824,7 15,0 80809 88,6 29317
24so250,00 657047 14986,1 14.9 80807 90.2 28782

K246,00 254,64 664788 15150,8 14,9 80804 92.0 28246
248.00 259,34 6725d9 15318,9 14,8 80801 93,7 27711
250,00 264.09 680)455 15490,6 14,8 80799 95.6 27176
251.00 266,48 6844.13 15577,8 14,8 80798 96,5 26908
252.00 268,89, 688390 15665,9 14,7 80797 97.5 26641

*253.00 271,31 692384 15755,1 14.7 80795 98,5 26373
254.00 273.74 696398 15845,2 14,7 80794 99,!) 26105
255.00 276,19 700430 15936,3 14.7 80793 100,5 25838
256.00 278,65 704484 16028,4 14.7 80792 101,6. 25570
257,00 281,12 708558 16121,6 14,7 80791 102.6 25303

*- 258:00 283:61 712653 16215.8 14,7 80796 103,7 .25035

260.00 288,63 720910 164o7,5 14,7 80788 106.0 24500
261,00 291,17 725015 16505,1 14,7 80787 10)7.2 24232
262.00 293,71 729262 16603,8 14,7 80786 108,4 23965
263,00 296,27 733474 )16703,7 14.7 80785 109,6 23697
264.00 298,85 73,7712 16804,6 14.7 80784' 110.8 23429

*265.000 301.44 741977 16907,1 14,7 80783 112,1 23162
266.00 304.05 746258 17010,7 14.7 80)782 113,4 22894
267.00 306.67 7!0587 17115,,6 14.7 60781 114,8 22627
268,oo.3268:30 7549.14 17221:8 14.7 070 116:1 22359'

270.0*0 314.63 763718 17438.4 14,7 80778 119,0 21824
271900 317,32 768156 17548.7 14,7 80777 120.5 21556
272,00o 320,02 772627 17660,6 14,7 80776 122.0 21289
273,00 322,74 777130 17773,9 14.7 80775 123,5 21021
274,00 325,48 781666 17688.,8 14,8 80775 125,1 20754
275.00 328,23 786238 18005,2 14,8 80774 126,7 20486
276,00 331,00 790845 18123,2 14,8 80773 '128,4 20219
ý277.00 333,79 795488 18242.9 14,8 80772 130.1 19951
278900 336,59 80016'1 16364,3 14,,8 80771 131,9 19684
279.00 339,41 804889 18487,5 14,9 80770 133,7 19416
280,00o 342,25 809649 18612,4 14,9 80769 135,6 19149
281,00 345,11 814449 18739,2 14,9 80769 137,5 18881
282.00 347,99 819291 18867.8 15,0 80768 139,5 18614

- s'.. *.~'.a. L ~,l
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284,00 353,8o 829106 Z9131,1 15.0 80766 143 6 18276
.285.00 356,74 834081 ±9265,8 15.0 80765 145:8 17811
286.00. 359.69 d39103 Q9402,6 15.1 80765 148.0 17543
287.0, o) 6166 d4173 I',ý41,7 1). 1 80'764 150.3 17276
2bb.•0 365,66 84c,92 19683,0 15.2 80763 152,6 17008
289.00 368,67 854461 19826.0' 15,2 80762 155.1. 16741
290.00 371,71 859683 19972,7 15,2 80761 157,6 16473
291,00 374,76 8649t)9 20121,2 15.3 80759 160,2 16206
292,00 377,84 4702J9 20272,3 15,3 80758 162,9 1593b
293.00 380,94 875607 20426.1 15,4 80757 165,6 15671

294,00 384,06 8B1122 20582.7 15.4 80755 16'8,5 15404
295,00 387,21 886628 20742.1 15.5 80753 171.5 )5136

296,00 390,37 892195 20904,4 15.5 80751 174,6 1,369
297,00 393.56 8V7625 21069.8 15,6 80749 177.8 14601
298.00 39b.78 9(3521 21238,4- 15.7 80747 181.1 14334
299.00 400,02 909Zb4 21410.3 15.7 80744 184,5 14066

300.00 403,28 915116 21585,0 1!,8 80394 187,3' 13799
301.00 406,56 921019 21763,1 1ý'9 80390 190.9 ,13532
302.00 409.88 926995 Z1944,8 15,9 80385 194,8 13265
303.00 413.22 933046 22130.3 16,0 80380 198's 12999

SUSTAINER CUTOFF
303,58 415.17 936604 22240.2 16.0 80376 201,2 12843

304.00 416.58 939166 22238.1 16,0 1270 3,2 12e40

308.00 430.03 963611 22218,3 15.9 1270 3.2 12808
312,00 443,47 987902 22198,b 15.8 1270 3,.2 12777
316.00 456.88 1012037 22179.6 15,8 1270, 32 .12745

O VERNIER CUTOFF
317.90 460.23, 1023/,23 22170,5 15,7 1270 3.2 12730

1I
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NOSE LEFT DISPERSION

(II PREMATURE CUTOFF
PARAMETERS

TIME GEOD. LATs LONG. FREE-FALL DOWN-RANGE CROSS-RANGE
TIME DISTANCE DI.STANCE

,(SEC*) (DEG*) oDEGo) (SEC*) (N.mI.) IN*Ml*)

2.00 34.7960 120.5890 5.2 .0 .00
4.00 34o7960 120.5890 6.9 .0 .0
8.00 34.7960 120.5890 11.7 .0 .00

12.00 34.7959 120o5890 17,o4 .0 .0
16,00 34s7957 120.5891' 23.5 .0 .0
20.00 34.7954 120*5906 30.0 0 .00
24,00 34o7948 120.5953 37.0 .10 .1
28.00 34.7938 .120,6050 44.2 48 al
32.00 34o7923 120.6211 ý51.7 1.6 .2
36.00 34.7901 120o6449 59.5 2o8 .3
40oO0 34.7871 120.6778 67.4 4.4 .5
44.00 34.7826 120.7197 75.2 6.5 .7
48.00 340.7754 120*7718 82.8 9.1 1.1
52.00 34.7661 120.8369 90,7 12.4 1.6
56.00 34.7542 120.9179 989q 16.4 2*2
60.00 34o7394 121.0169 107.3 21o4 3.0
68.00 34.7198 121.2856 125.0 34e7 4.0

Jf72.00 .34*7113 1'21,4619 134.4 43.5 4o3
76.00 34.7022 12.73144.3 53.8 4.6
80.00 34.6920 121.9182 154.6 66.0 4.8
84.00 34o6802 122o2077 165.4 80.3 5.1
.88.100 34o6658 122o5450 176.7 97.0 5.5
92.00 34s6476 122*9364 188.5 116o4 5.9
96.00 34.6248 123.3897 201.1 1.38.9 6.3

100.000 34.5962 123.9147 214.5 165.0 6.9
104.00 34.5604 124.5233 228.9 195.2 7s5
108.00 34.5154 125.2305 244.5 73003 8.2

11.0 34.4585 126.0567 261.5 271.4 8.9
116.00 34.3854 127.0280 280.4 319.8 9.8
120.0 34.2900 128.1806 301.6 377.4 10.6
124.00 34.1628 129.5666 325.8 446.8 11.6

BOOSTER CUTQEP
125953 34.1027 130.1733 336.1 477s2 11.9

132.00 34.0522 130o6669 339.1 502.0 12.2
136.00O 34.0330 130.9923 340.9 518.2 Ale5
140.00 34.0249 131.3203. 342.3 53495 10.0
144.00 34.0201 131.6560 343.0 551.1 8.2
148.00 34.0154 132.0019 345.3 568.2 6.4
152.00 34.,0098 132.3593 347.0 565.9 4.4
156.00 34.0032 132.7290 348.8 604.2 2.3
160.00 33.9954 133.1120 350.8 623.2 o2
164.00 33.9860 133.5091 353.0 642.9 -2.00168.00 33o9745 133o9216 355o4 663.4 -403



172000 33.9606 134.3505 3,58.0 684.7
176.00 33*9348 134.7979 360.8 707.0 -8
!c0i00 .33.8814 135*2624 364*0 730.4 -8.9

184.00 33*8175 135.7451 367o4 754.9 -9q.()
188,00 33,7557 136.2506 371.1 780.4 -9.6
i92.00 33.6926 136.7804 375,1 807.2 -10.4
196.00 33.6233 137o3356 379.4 835.3 -11.2
200000 33.5461' 137.9185 384.2 864.9 -11.9
204.00 33.4617 138.5317 389.3 896.0 -12.7
208.00 33.3698 139.1784 395.0 929.0 -13.5
212€00 33.2698 13998619 .401,1. 963.9 -14.5
216.00 33.1600 140.5e58 407.8 1000.9 -15v5
220.00 33.0389 141354,5 415.2 1040.3 -16.7
224,00 32.9050 142,728 423.2 1082.4 -17.9
228,00 32,7564 143.0464 432.1 1127.4 -19.3
232.00 32,5906 143,9818 441,8 1175e8 -20.8
236.00 32.4051 144.9853 452o6 1227.9 -22,5
240.00 32o1962 146.0683 464,5 1284.4 -24.4244,00 31.9598 147.24)2 477.7 134.,7 -26.5
248.00 31.6906 1480'.32 492.4 1412.8 -28o8
252,00 31.3823 149.9023 508.9 1486.3 -31.5
256.00 31.0268 151.4251 527.4 1567.5 -34.6
260.00 30,6135 153o1034 548.4 1657.6 -38.1
264.00 30.1290 154.9633 572.3 1758.4 -42.2
268.00 29,5558 157.0374 599.6 1871.9 -47,0
272.00 28s8707 159*5663 631.1 2000.8 -52.8276.00 28.0423 162,0608 667.9 2148.6 -59.6
280.00 27.0279 165*0065 711.2 2319.9 -6890
282.oo 26o4333 166o6739 735.8 2416.2 -72.8
284.00 25.7684 168.4678 762.8 2520.8 -78*2
286.00 25o0215 170.4026 792.5 2635.0 -84.3
288.00 24.1792 172.4958 825.4 2759.9 -91.0
290.00 23.2254 174.7673 861.7 2897.3 -98.7
292.00 22*1401 177.2405 902.3 3048.9 -107.3,
294.00 20.8995 179.9430 947.8 32'17.1 -117.0
296.00 19.4745 -177.0920 999.1 3404.6 -128.1
298.00 17.8296 -173.8252 1057.2 3614.8 -140.7
300.00 15.9254 -170.2142 1123.5 3851.3 -155.1
302.00 13.7140 -166.2060 1199.6 4118.7 -171.3

SUSTAINER CUTOFF
303*58 11.7035 -162.6990 1268.2 4356.5 -185.7

304.00 11.6946 -162.6837 1268.1 4357.5 -185.7
306.00 11.6517 -162.6103 1267.6 4362.5 -186.0
308.00 11.6089 .- 162.5370 1267.1 4367.5 -186.3
312.00 11.5229 -162.39.01 1266.1 4377.6 -186.9
316.00 11.4368 -162.2431 1265.0 4387.6 -187.5

VERNIER CUTOFF

317.90 11.3960 -162.1735 1264.6 4392.4 -187.8
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CONVAIR ASTRONAUTICS
C UUNCLASSIFIED

0, ai1 STh

LW. Eaton 1 SL

L .O.bev 1 31
v, )iltab.1/.T. Vabb. 1 595-10

I, . Orioka, 1?h. 1 551-10
B. L ft. c8D -l 1 57840

A* D. )4ard.1 1 578-10

V. L. SoblMataky 1 591-00
J.1Ab 1I561

1.L. Omesiatla M 9-10

L No lep/?. .1% In 2 591-10

0. 3. XU4AW 1 595'?"
It. Cmntrs Upg. LLbws'r 521-50

:0 NbtGWr 1M9-10
D, L. ~ 1 576.1VN

'.D. Viersblaodki 576-1 VAYD
I.. A41~ 2 576-1 VANS
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